□"■ynu/n Í7DDH1 n\m h - 1 


rpbnumn mnjKn 

.nnaannn yn mu 1 ? ^nu/rtrt mm nK ^nu/nn nnnn yVxn , '~i pisn ia->K-iu/ ->qd 
rrbnum nmaK duo .n’bmy n hutjk nypunn ,it nnaann by -nanrfr -nn 
iK mVntvn npon jrn^num miKn -.pan ,mbnum nn:ay yynb n^imn nK mann iai< 

.^nu/n yian n^yon 

OK yo pnyn ly-^y nmya ,nnnn mpn •ni-by nypunnn .mbntvnn nmajct 

.nriK ^nu/n pny bi ik ,npon pny ,nniKn pny kih 

bnvm nnnn -ni-by npaion , (w) mia po 1 ? mama nniK .m^numn manaim 

.niy-iKn nunn myynio ,?!•>■>tyym mman •mm 1 ? 

pnyn yny nniK , (w) manaxn n^na p ,to mna (u) mpnn nnnu; bm 
• nnnb nun orna m<yna m^numn manaim ■o ,p dk .DnniK íaK .nnnn mpn 1 ? nrnnnn 

nniK ,manai<n ròna p -inv> ^ma .pny 1 ? pmonn , Cq) iyunnu> bm ,p mn 

. p-iyn yny 

nxyna (w) nmajm a ,nni<ai Dnoa dk .nn^a nnwpn mnma nvnbw lano 1 ? 

ama 1 ? ^ma , (Q) pun^i (U) nnnV nun orna 

w = UQ 


.nmnrn pT yynra mm nnyiy nbann 1 ? rmiy ?Vnumn punnu> , 'n pnsn ia->to 

rVapai nanni<n Kntvun yinn nr rna^a nnra . Q = it na^n 


w = UQ = uit 
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nnn 1 ? -iu/ - » orna riNyni ,pnya nypunnn .rnVnumn rruuKn p .dikvi ijk 

.mm nnm pT urabn ran mim mm nnyiy 1 ? .pty 1 ? psionn 

n^niíínn n^nun m’n' 
. [J] rmmoí "b vt" xin rpVnumn rimam rrpm ■nra 

□nm ~mK "u^V nyM nnn m/to ,p~iy3 nypunnn rpmjxn xm inx "^tt" 

.nnx rniju; b\u pt pisn irix "isnx bw_ rroyiya dit un 

:munVi mo 1 ? biM 

w = uit 


[j] "Vtt" m-prpn rruuxn : w 
[v] "u^m" mr>rnn nnnn : u 

[A] "iddn " m-prnn mm nnyiy : i 
[sec] "rpm?" nvprra pm : t 

bw nna mpa*? mina ínrna pns - >'p-*?y nanmn .mnaxn nx awn :xn:m 
.nsax 2 X’n iam o-mn onrn nasiy ox ,ni’w 10 i^aa 0*711 12 

W = Ult = 12 X 2 X 10 = 240J 


]yoa pns pn "paya oVn 6 bw nna npa ox ,nypunan mnaxn ->na :xmn 

?|iVip 100 bw 

W = UQ = 6 x 100 = 600J 
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•»^nu/nn pQonn 

,nmjKn nK KU3n , (p) mt<3 pob nuna iniK ,■» b n u/ n n psonn 
nmiKn Kin •'bnum-pDon .im 1 ? pia mnnx n^n:} .pT m*»rr»a pnyn nypunnn 

:dw^ . pt nT»rr>3 piyn , n , >-^y n33yan 



pDionn ,rmnn rfrssn^ mw pny - n - >-by •pyan .ibmrnn psorin 13 jnwn uk 

.1331 D3iTn ,Q3Tn nnyiy3 , p3y I ? 

. [w] rmn->Di "u 1 " kih •'Vnu/nn psonn nn^m bu? rmaia 

□nra íriK "oVn 11 3iy>u/3 nnn nwto ,p3y3 ypunnn .psonn xin iitk "üi" 

■ 3nK "3S73K" 3iy i \y3 D3T ITOyiy 1333 

tpQonn niunrf? n-mmn xnoian nx munbi □30 l 7 ,p dx ,‘7311 


p = ui 


[w] "ui" nvnrrs psonn : p 
[v] "u^n" nrprra nnnn : u 

[A] "nsnx" nii - >m 3 n 3 Tn nnyiy : 1 


■>T»J?y “i3ym ,paonn nK num 1 ? "| 3 uy:i nnn ,D , np'’n 3 it xnou 3 wnrwrb arui 

.(1 'i 3i->y) 1333 tnim .tnm nnyiyi pny 1 ? psionn nnnn D^yiT» nu/x 3 ,pny 


nnn npn Vu? v>pm 
. nunn nnn ’pm ix 



1 r l 31 ’S 
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o*< ,73isa ypunan psonn nx aipn .oVn 24 Vip nna npaa fir: pnx :K)xm 

• nsax 0.5 x’n ian Dnrn o*irn naxiy 


P = UI = 24 x 0.5 = 12 W 

,-iryp nVru n-prro umrvvrb ikd Vmpm mom ruup mim kvi "m" nT>nin 

. [KW] ruimoi "u i i V i p" rtmpn 

1KW = 1000W 

.-ísax 10 inaxiyip oit ^awn nun yn cira oVn 220 nyupn nna :KMn 
.onV’pi oi nvpma ,njnn ’-p-Vy yixin ,paonn nx aipn 

P = UI = 220 x 10 = 2200W = 2.2 KW 


,mBou rnícnou iniy p = ui «nourm pisn 1 ? Vau Knoun kuhi iuhp i-p-Vy 
,mrn rrcrnyi ypu/inn poonn myi-p iu/jo ,pnyV psionn nnnn nx :3u>ra imyynioi 
ypunnn paonn myvp iimo ,pnarn yn tmrn .mm nnyiy hk ik ,pnyn yn tnirn 

. pnyn mim t>Vk , nnnm 


TT P 


P 

u = — 


I = 77 

I 


u 


hpxo ,oi 440 Vip paon ynx xin ox , pnx naina i’Vx nnarr ma iKnan 

?nsax 2 xn ,iom onrn ,dim naxiy 



440 

2 


= 220V 


Vip pson ym xin ox ,’Vaipn T>ipaa yn onrn ,o-irn nasiy •'na :xmn 
?oVn 220 Vip nnaV mina im’na DiiVp 1.32 


P = 1320 
U 220 


6A 


102 





ly-pn t>^k ,nnnn :nm ,Dmwa mu/ avva-Vy D-»mun n^num nmany ma by 

,nma nmiarn oaK ma Vy .m nnna pnyn mOy -pyan ,paonm ,pnyn 
□iibnum Dniu/a» bw mmTn npm 1 ? ma ^y p inaa p^k Dmna tjmamn ,^3 wywwb 

. 'ma nm:n , 0 ’mpmp ,Diymn rpaa ,Dmu; 

n^ayaV nuna mapon pmnb pm nmyymm ,mumnn mmr 1 ? D’nwn hVk nmma 

. mu/ann 

nma nnn 1 ? m mumn nar* t>k .uVn 220 bw nnn 1 ? nymn nnon muoniy ,nma 
, nKT nmyV .mumn 1 ? pra dtu 1 ? n^i^y iu/k ,nnT> rfrna paon namy ymn 1 ? ma mm 
,nymn Kin t^ku; ,nra -pna paon ■yny Kin ,mm "pna nnab mu/ann nK nana dk 

.mKia Vya-» xb "pn nKYinaa 

dk .uVn 220 bw nnob mymnn ,ui 100 npaonu/ .rnVnu/n nma Knan 1 ? npm 
1K ,mm pm T>Kn Km ,uyna "pyan paorm n^y .ubn 220 -n nyp nma nnn 1 ? mana 
-pyan paonn nm ,-inm my maa nnn 1 ? matam i 1 ? .tnm tarp mm n bw D->mn ~pik 
mariKa vw» tu/K pmatyu/ ,mn yma .natu/a nmm k->tti ,tnm my Vta nm-by 
.uVn 110 mymm nnna Vaya 1 ? omymm maain Dm V>Km pabu/ nun 1 ? nanV t>k ,mnan 

.mbaya by aunn Mb pm ^nu/n mu/an ma by Dwnn paonn 

bw npaoniy 'paaa ,tnr> prn mKn K>n tnm maa nma bw npaonu/ ^aa :bwnb 

.nnr> Dnm Kin ,tnr> nma man 

maa mu/ann imy miK , Dim nnany ru< au/rf7 mV Dmu/aKn nnnm paonn mma 

.imtaann ru< p 


. 220V / 880w :Dim Pnu/n ynaa bw mnnn mmV ma by iKnam 
.Dia’nn *pa nnaann nxa ynaan ymip ,oarn nasiy nx a\»n 



880 

220 

220 


= 4A 


= 550 


maoaa mKnoaa ->n w p^rò pm , "aaK" pm mTyai , p = ui «noian pnn 
rmnn D^yar» nu/Ka ,pny bw apaon nK au/rf? ma imyynKau/ ,nan ma^u/n mVya 
.amnaanm ian Dmtn Dirn nnyay D^yn -1 nu;Ka ik .amnaanm nV paaonn 
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^apn i=u/r ■nuian nx p = ui xnoua anu 



psionn nnnn niyiT’ nu/xa ,pny bv ipaon nx au/m nmyynxau/ xnou u^ap 

(2 'i -my) inrmnm i 1 ? 




2'1 TPX 


dxu/ :mmx nxT .nnnn yinn 1 ? nu/i orna xym pny bw poonnu/ ,D’xn ux 
.nyanx ■js pnyn iT>-by *pyin psonn bm - » , pnyV pmonn nnnn nx Dn^sa b/mu 


,üix 100 ínnjinn» ,pns yiyjn psonn nx onn 'nu/a au/n :xnan 

.d’ 711 220 Vu/ nno 1 ? ínix omans nu/xa 


U = 220 
R 100 


2.2A 


:'x Tm 


P = UI = 220 x 2.2 = 484W 


P 


Ui = 220 2 
R 100 


48400 

100 


= 484W 


:'a Tm 


tVapai u = ir -nunan nx p = ui xnoua nny anu 
p = ui = iri = i 2 r 


,DiTn nnyiy awr» nu/xa ,pny *?«/ ipson nx au/m nmyynxau/ xritm u^ap 

.(S'! Tpy) innanm ,iam mirn 
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I 


p = i 2 r 




p=i 2 r 


3'i tps 


:mmK riKT .mm nnyiy yiam 1 ? aun orna xyna pay bw psonnu; .nmia íax 

•>s íai-^y pyan pDonn ^aai ,pay yn mim ,mm nnyiy nx rn^sa ^maa dk 

.nyaax 

.Tsax 10 Vu? naxiya oar oair ,oix 50 írmainrup ^bovn auraa aan :KB)n 
:D’an ’mn ,n»w3Bn nnsan ,psonn nx nwn 

U = IR = 10 X 50 = 500V TH 

P = UI = 500 x 10 = 5000W = 5KW 

P = I 2 R = 10 2 x 50 = 100 x 50 = 5000W = 5KW :'a yn 

rV?yiann .nwm nysin Km ,i^numn mm myDirra nnK , 'a pisa lamau/ ma 
nyia ,maaann Vya ,ybin yn ibnum DaT nnmT bw napn baa .naiKm npon naun^ 

.yaa niaiaiy» íaam dk m mn 

pia nb iniK mn nu-^D 1 ? mia t n-mp yi mim ,ibnwn mw ,p dk ,avn 

. maaiK moan nimaa it nanam ,bnb 

QKi ,p = i 2 r KnoianmyynKa ,nmpa aiaiKV n^nnn ,pDonn nx iwnb pia 
p3onn nK Visa 1 ? íaiby , (t) prn numa , (w) niaaaxn moDn nn rro n y-\b nyaa 

:Knoiaa wiarwrb nnnK D^ma ik , (t) pia (p) 

w = I 2 Rt 

,psonn nx awn .asax 2 i:n mim dithi ,dix 5 xm ip Vu? mnaann íxnan 
.nnx nya> au?aa ,nr ipa omaxa uxu? ,rpaaaxn nxi ,ipa taranan 
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p = i 2 r =2 2 x5=4x5= 20W 


W = Pt = 20 x 3600 = 72000J 

p = p2 R p = |i rnunourm p^rb irra ,t<ntnan «una mrip ■>T»- I 7y 

m ik mm nnany nx ik nnnn nx Diyrf? irra imyynxriu/ .rvramn mxrem 

:o-nnxn n-oma nvxs .rmaannn 



riK tax , ip^sn 1 ? uxn Vpi ^xin , ròx mxnoia ust 1 ? "piar , pim 

. i = ^ mx pin nxi p = ui ,pDonn mu/irf? .rrnion xnoaan 

.nwmn mxnoian nK p^sai "p 1 ? nixnm nny x^raa 

ínmann ox ,oi 500 5u? psan5 pianan »pnx iyi’0 nna rmx'? :XDan 

? oix 20 


□ima .P,U,R D’mian nx 'aPamp xnoia p’sn5 I3’5yip ,*m^ 

n’snV ij’5y . P = UI psonn amymV nmom xnoian nx n5’nn 

.ia5 nyvr na’x (i) oim nasiyi 5->xin , I = U/R nny 

u U z 
P = UI " 1T R = - 

U 2 = PR :5ap3i xnoian xuna nx nawa 


U 



:p5 


:0’3injn nx a^anV ia5 mia 
U =\f PR = \J 500x20 = \j 10000 = 100V 


□ x jBiiV^p 4 Vu? paon ymn ,pnx yn d mm ,onn nasiy ma :KDin 

? □ ix 10 ínmann 


p = UI = IRI = I 2 R 
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snoun iira ommjn a->yj 


I = 


C-/ 


= \j 400 = 20A 


‘wbib&ki "ivnubm mymo psiort mnn 


nyn 1 ? ms nnvc rmn , p = ui xm psonn nwnV rvmorn Knoirtu/ ,uiki 
•> nm pny 1 ? psnonn nnnn irro n^nn nyn 1 ? im^y , p-.yn im-^y -pym psonn ínn 


. iam mim mtn nrmy 


mysrtua ,pny •»m- l 7y "pyjn , psonn nx mm 1 ? pnu» xm isn nyamn njponn 


.(4‘i nmy) numsnKT nunuVn 



4'1 1T>X 


.in iT pix trVsiai numsnKm nunubmn bw mxmpn nx "p nu/ 1 ? nmu/n 

noao'?n pnsn '7iy»3 omnna ,pns ■>T»-Vy pxan , psonn nmna ou/ 1 ? :xnrn 

.4'n tpxi nxmaa nonnsaia 
,oVn 220 nma noaoVnn dx ,pnxn m’-*?? -pxjn ,psonn ma 

?nsax 1.5 nma noansaxm 

P = UI = 220 X 1.5 = 330W 

mnpn nmm mu;an myynxn ,nmu/-) nmyn ,-<brwn pson mm 1 ? p ma pm 
,nmm pnsa ,’Vnu/n Vaynn imnn pixm ínbnysa pm uk .pson-nn ix "nono v* 

.nmm imu/sn 1 ? nymnn 


107 













p->Y i-p-by n3“mn rpnjKn aninn 

, (t) im -\m& ,poy iTJ-by nmyan ,nV7nu/nn mnaxn nx iwrv 3xn *?p 

.p-iyn bw ipnon yim "iu>x:a 

. w = uit xntnan iT>-by nxum» rr^numn nu-uxniy ,i:pío 
^ npa , ui = p umnn nK tt xnrnan mya dk 


w = Pt 

[j] mmiro mnaxn : w 

[w] "uv mT>mD psonn : p 
[sec] "mau/" mmrro pm : t 

pann^ mw ,piy v-p-by nmyan .n^nurnn mnaxnu/ ,xvt xntnan mynuna 

.irfrnyD pt "|u/n ‘nsn pnvn 

nnvm ,oi 100 npsonu/ .n^avn mu namxu/ ,nmj«n nx nu/n , :KWn 

.myur 10 ni/na n^ysia 

my® 10 - muw 36000 

W = Pt = 100 x 36000 = 3600000J :p*7 

xm , [Wsec] "n i 1 a w - v í" nnuab na Dnrtuu/ ^dd ik , " l n'T" m’mn 

mnpn nnT> nVna manu rrprra u/ianu/nb numa u nmom .ixn ruup mw 
. [KWh] xm Dnmnn naimou/ ,"n y u/ - u i i b ■> p" 

myn 1 ? u^Vy , [KWh] rnmrro [w] mnaxn nx iwnb laaiym nxu; ,man 

. [h] myu/ai prn nxn [kw] "inVmp" niTnn psonn nx 

t^npa munnn mmmn myamxra nannxn xmmu; munnn nx unroa nu/na nx 
íoow = 0.1KW 

W = Pt = 0.1 x 10 = lKWh 


108 



.nyw ■'sn -ppan nunV mina ,01 600 ipsonu; ,’VBwn ynja :KBm 
.yraan Tiyu> .n^Vawnn n^jUKn nu 2 ®n 

W = Pt = 0.6 X 0.5 = 0 . 3 KWh 

,nw 3 i^aV mpi 5 nain jonV^p 2 ípsonw .^awn nun :KW 1 l 
. mjnn Tiyu? .mVawnn nnuxn nu a»n 

W = Pt = 2 x 3 = 6 KWh 



5'i -iv>y 


rv^numrt rpn:wn T»nn 

rmunV nVyunn ,rnVnumn nrnjtín 
nyam dthu; nn^an nVyan ,npon .mixn 
man •>'p-Vy □■'janyV npanon rvnVnum mnan 
.rwiKn nunn myynto Vnumn 

■i-p-Vy naay: ,rv>Vnumn rruuKn 

’Vniyn-nmi myynto irrmj , pnyn 
pa ,pay Va bw trvrna ipmnn ,(5'i ar»y) 
. rrrna Dipmnn D’Vjynn paV nunn 

-unVY VaV ~nn» nyaip Vnumn man 

□Knna mVu/na rpjaay ru< na^rmi rw 
.■>Vnu>nn rmna rmuniu; .rta-nyV 


,dv>V my® 3 ysiaan Vyis ,zn 200 ipDonw .nvnVD vwaa :Nnrn 
-onV^p Va -pna dk o’B'> untn i^aa "pwaan ymw ,rp;n3Nn T>na na 
. (unira ov 30 pnwro crnpp) ?'jn 7 Kin nyw 


W = Pt = 0.2 X 3 x 30 = 18 KWh :n’JiJKn 

18 x 7 = 'ik 126 = ’"V 1.26 mmaKn vnai 
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nmsj D”umn Vu? nsipn "ju?on onna riTHi ruiDn :NE:m 

.nyw-Dn^p 700 bu? ma-UK 
? 6 Nin nyup-ovi^p Vd T»nD ok ,^*nn-nn ^dddh rpwnnn ina 

700 x 0.06 = ^ M *? 42 

□’:3ny biy Tmnn pix nx tojuj im 1 ? ,npnyn ima nt xunja ynj xan paaa 

.n^Vian nmaxrt nx epsutc) iy>a .nxan ,rw~ò Draa 


i pis 1 ? rrpym 

“|imyiii riK ;nn 

.nn3j pn nnx pa au/x ,mawn aoon nVxty ‘yaba ,mna mVxu/ rpix -yua 1 ? 

riK nntyn pn artx 1 ? . aaaj rp by nmi< po^n nnajrt nawnn nx aina 1 ? -yj^y 
~\WK imm "i 1 ? ptn nna ay yiapb ■na ,ason yoa nynynn ,maiu>nn Dy -pmanyn 

.r\-mb 

:K-»n n^nu/n mmx (i 'i 

.nPott^n muy m^yV n’7i3 , n (x 
.pi m’riD nysanan nPawnn muyn (a 
• pta nPawnn rmayn nVaaa (a 
.pta Paumn Darn nariy nVsaa (a 

:nxyn:i mVnumn rruajxn ( 2 'i 

• poa 1 ? yiDn ornai nnaV nw’ orna (x 
.nna *7 "pan ornai poaV aun orna (a 

• poa*? aun amai nna'? -\w orna (j 
• poa*? pan ornai nnaV aian orr>a (a 
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:kvi rv^num tvuuk muni-fr ruisnn Knoun 


(3'i 



U 



(t 


.Dl ,' 71 'T (l 

.nyiy-onVp ,1 'T (i 


W = Ult (x 

w = f (a 

:in n^nu/nn ninjKn mT>m (4'i 

.pVip ,Vi'i (n 
.nyw-Dii^p ,Ti 1 ?Tp (a 


.pia n’ji 3 ((n n^saa (3 
• jyoaa nnan n^saa (i 


:Kin ^nu^n poori (5'i 

.n^airn nnay mwy'? nViavi (n 
, pr nvma nypwian n-unsn (a 


:-b rmu> ^numn psonn (6'i 

,pr m’n’2 pbia -|*n o^naiyn pm^ipn naoa (n 

. nnaa nnunnn ma (a 
.nniínna ornn n^aaa (1 
. nnaa onn nVaaa (i 


.nyir-onVp .on^p (3 

.onVp ,Vi't (i 

:ari ia by DTnnj DiVynum mn^n 

. paonm nnan (3 
.D-irm nnan (n 


:]n mVaipn pson nrr»rr» (7't 

.01 .Vl'! (K 
.Dn'? i p ,oi (a 

•niuon bw ni-pm rpm 1 ? by (8'i 

.nniisni paonn (k 
• nn33nnm ornn (a 


:piv -i-ii-by na-mn íH^dwiti nmiKn aw>nV (9'i 


.ona nna o^aia (3 
.pra Dp^nai ona nna o^aia (n 


(K 

(n 
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.ín^iys pia ípson ní< op^na 
.m^iya pta ipaon nx o^Vaia 



tu^n 220 rmn 1 ? myrnsn .un 1 ? nrua (io'i 

.mi’ noiaa nnmmn ,mv Vm npsonua Voa (x 

.mv> nnuj nnnaann ,nmi 'yvn npson® Vas (a 

• nnaannV mun pson 7 ’a nipp 7 ’x (a 
. naiaa na’x nVyaV nnanna nnx wwn *)x (n 

:"pn nxyina .mninn tjna bw ^nnnn pb n iyyip nubnum numas ‘aip^ip npy (i i r -\ 




.*ana D”man pson 

(K 




• 7 op o”i’an pson 

u 




• nanuan nb psonn 

(a 


.rnipan ia ny^ 

ntn mamn 

mx^ ix f nV>nn 'ana psonn 

(t 




iDinu; is nnnn nx ‘min nx 

(l 2 r 1 

. 4 ’s psonn Via’ 

(» 

. 2 ’s psonn 'ana’ 

(K 


. 2 ’s psonn ]op’ 

(t 

.\]2 ’S psonn 'ana’ 

(3 




:nnjty is nnnn nx vnapa nx 

(13 'n 

. 4 ’D psonn jop 1 

(s 

. 2 ’3 psonn 70 P’ 

(K 


. 4 ’s psonn Vna’ 

h 

.\[2~'b psonn 7 op’ 

(3 


:uiiíw is rrnunnn nxn nuaw is rmnn nx ‘rnu 

nx 

(14'1 

.nyanx ’S Via’ 7 anxn pson 

(a 

.n:n up k*? 7 D“ixn pson 

(K 


.o”aw ’S *ana’ 7 onsn pson 

(t 

’S pop 1 » pisn pson 

(3 


:] 3 iy th nmm mtn nnyiy nx nuaiv is D^mn nx 

(15'1 

.cp^u? *>s fDp*» p^n pson 

(1 

.d” 3 » ’s *ana’ 73 nsn pson 

(« 


.nymK pp* pixn pDon 

(i 

.nyanx ’S 'ana’ 73 nsn pson 

(a 
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empa psonn ■•nosn (i 6 '■» 

.Dirn naxiy’? -psn Dma (a .dito nasiy 1 ? iw’ orna (s 

.onrn nasiy yia , n'? iisn orna (i .Ditn naxiy yia'n'7 aw orra (a 

.□•nau; ^s mn nntn mm nnyiy nx n^nam 0’nu; •'s npn nnaann nx mj-nípn (17 'n 

:ips maNV i^inn psonn 

.runup x 1 ? (a .o”3U7 ’s bna’ (x 

.d”3w ->3 jop’ (n .nyanx ->3 'na , > (a 

:Nnora Q^uronuna .□•mpa psonn mosn nw>nV (i 8 'i 


p = ir o 


P = i 2 r 


(k 


p = i 2 u (n 


p = ui 


(1 


:myyao nmnj ,tpamy n^-by nmyan ,n^numn nmaxn (i 9 'i 

.nDBBVm noansax (x 
.’Vau?n naia (a 
.•«'aawn naiai nDao^n mansax (a. 

.nmx o^auma xVx jnPawnn nmaxn nx cmia px (n 

^ayna D-narren nnn npnV ímx tmarra .nam m^a ,pny npson nx^yc^ (20 'n 
:K-»n nr mpm ,psonn aiunnb nmxnnn xmrun .numsnxi nonoVn 


p - i 2 u 2 


p = ui 


(5 

(T 


P - I Z R 




(K 

(l 
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n i •> y n 


nypunnu/ tnrruKn m nu/n .oVn 24 bw nnn riw nai bw r>pin pn (i 'i 
. pbip 50 bu/ ^nu/n pun nny nun -pn dk ,mpnn 

.Wt 300 *?u/ nmjK Diypu/n .yòip 50 b\u pun ,pny in p^nynV ^n (2'i 

?pnyn ->pnn y>n nmu/n ,rmnn mn 

nnyu/ , ^nu/nn ponn mn .oVn 12 ^u/ nnnn ^rr 720 bw nmjK ~piy nu (3'i 

?iain -pn 

.nsm 2 innyiyu/ nu ym ,mpn 10 -|u/nn (U^n 220 nun 1 ? nmrmn pny (4'i 

.D^vn nypunnn nmjKn nK nu/n 

.oVn 24 bw nnn 1 ? nmnn my>nn ,nsnK 2 innyiyu/ ,dh -piy ^num yun (5'i 

. yunn pson nK nu»n 

rbbiob nnmrin nmnn nsnK^n 300 bw nnyiyn niT nnmy o->n ois bw nnu (6 'i 

.mnun ypunnn psonn nK nu/n .uVn 6 bw 

.oVn 350 nnnn .nsnK^n 100 innyiyu/ ,dit -piy -onop^K muon (7'n 

. mu/nnn paon nK nu/n 

psonn nK nu/n .oVn lio nnnn ,nsnK 0.5 innyiyu/ ,d"it Tm ^nu/n nn^n (8'i 

.onbnn bv 

m nu/n .nsnK 65 bv? nnyiyn mt -piy ,oVn 240 nnnn pinn p^nu/n yun (9'i 

,unV»pi oi nrnmn yunn pson 

? I2v ; 36W mu/n n^y ,nnu nnmyu/ ,DnTnnnyiy ■/rra (I0'i 

nnnn Vysm mnn dk .nntn nmny ru< nu/n .oi 2200 ^nu/n tn bw ipson (i i 'i 

.oVn 220 
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.u^n 100 nnnn um^p 10 bw paon (Diiion pny 1 ? ,paon (mmn) ‘7‘nnn (i2'i 

.mm nnyiy nK num 

nun 1 ? nmrm piyn mmn ,mm nnyiy riK num .onb"»p ^ .1 pny bw ipaon (i3'i 

.O 1 ?!! 110 

riK num .u^n 220 bw nnnn ,nsnK 2 bw nnyiyn nm -poy 1 ? pmnn pny (14 

. ipaon nm imniinn 

nx nu/n .obn 220 bw nnn mpnn yirn .un^ip 3 ipaonu/ p^num min (i5'i 

.mnmn tpi mnunn nto mm nnmy 

Km nr nynn mm nnyiyi , 400 2 mn nn nynn un 1 ? nnn bw nmin nrniinn ( 1 6 'i 
. nnmy Kmu/ paonn nKi , nnnn nnn nnn nnnn nK nu/n . 0 .5a 

.oam 1.5 bw rmyiyn nm yny 220 nnnn Vyian .ibnum ^noyn (I7'i 

.bnnynn i-p-by -pym ,paonn nK nu/n 

nnnn nK nu/n .namo^m 2 innyiyu/ mt -piy ,niKiV>p 1 invtnnnu/ ,nn (i8'i 

.■pyin paonn ran min ipnn pn nmu/n 

nmn nnmy nK nu/n 220V/100W lOamn yn'’ 1 ? nmi bw nmmm dik mi ^y (i9'i 

.nn nynn rronn nmiinn nKi 

.niK 250 bw nniinn byz Kin (U^n 200 nnnn ^yian (Uiimoup 1 ™ bw b'bv ( 20 m 

.im-by -pym paonn m nu/n 

?o 1 m 24 nnnb nmnn immn ,oik 120 mmiinnu/ ,min paorrn moan nnn (21 'i 

nnnn nminn nK nu/n .uVn 220 nnn 1 ? mmnn ,oi 200 npaonu/ ,mn (22 '1 

.nn nynn 
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:mun ^w imn rr»mb by dk ,nn ayna ,yrun bw Dunrm nu r.ruann irm (23 '1 

? 220V/1000W 

itkt nn ayna nnnn mnnnn itk num . 220v/4o*w mun un^ mu ina by (24 '1 

.namy íomy mm nnyiy 

110 nnní? myun mmn .uVn 220 rmn 1 ? myunn ,m 100 pson nVya mu (25 '1 

?rrr mpna -pym psonn mn .u^n 
.nnannn rm n*?’nn :®n :n 3 Tm 

•u^n 210 nnnn ^yis ,un 150 ipsonu; ,ibnwn nrfrn (26'i 
. nmay ayna mnmn nu nnaann riK aum (k 
?n , »nnK 30 -a pp 1 » nnnn dk ,psonn ppi nrniriK rinaa (3 
. ( 0 . 7 U) xnoua asn ,nnnn nru? mu'? f psonn aiuniV? :namn 

.uVn 220 rtnrn , 2 kw ipsonu; (••bnum nun bw mnmn nu nnnnn riK aum (27 'i 

1 1 o%-3 mi nnnn dk , psonn nur» nn 

m ny»p mnn ppm pata . 220v/440w dh n-^num mra bw Duuun (28 n 

.HTon bw unnn psonn jik aum -DmriK 10 -d mnmn nu bw ^nn nniK 

^■»n uiyy Dinmn nu . 220v/440w numa ^ya Kin ynan bw mnmn nu (29'i 

.n"n 1x0.2 ua^n nnn byz ^pu-mna 
nni 3 yn nmonsnua bpu-mna bw mVuon nriunnn dk .^mn yiiK hk num 

. p = 2 Í 2 xmm 2 /m Km 

Diy *7 D^u/nnum .uVn 220 nnn 1 ? íyunn ,ui 1000 pson ^yn mnm nu Duaann ( 30 'i 
dk ,^mn -piK nK aum .n"nn 0.3 bw nnn nuu> bya bpu-mna ^ma na 
. p = 2 oxmm 2 /m Km nmayn nntnsnun bpu-Dina bw rn^uon mnunnn 

.n"o 10 Kin nama ^3 bw yyinnn nuKn .]uun ^n mana 100 nsibn b'bo (31 'n 
nnrm nuu/ nK au/n .u^n 6 bw nnn 1 ? nainn imma oi 2 bw pson nn* ^on 
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.b^m bw 

.63 nnyaw nryn "pina 5 ® nPiion nnunnn ntoxab :nann 

.DiK 80 K^n 2o°c miunsnua ortV mu bw joouion nn"o bw nniannn (32 't 
.ui 60 Kin uVn 220 nnna npson dk ,nnayn ima nrpin mioisno nx aum 

.mnyn ]ata nn , 3n nnunn ns n’7 , nn a\pn :iia“nn 

Kin rrnayn paon dk ,dik 50 inniinnu/ ,pny nan 1 ? min ixvn nnn nr»íò (33'i 

. 0.2 KW 

-)nnn nou/i ~ion 10 idhku; .Vpij-mna Vm iiu>yn ,diot rpi bw ipson nn (34'i 
. 520°c kvi rrnayn nnomno ?o'?n 250 nnn 1 ? nairro imm n"nn 0.2 i^u; 

. 520°C mioisaoa nnunnn nx n^nn awn :na"nn 

2.2 iam duth mm nnyiyi ,dik 100 kvi yrun bw mn^nn tyu nminn ( 35 '1 

: au>n .mm 
.yninn bw ipaon nK (k 
. ymnn nairro vòk ,nnnn nK (a 

nK ,n"nn 2 inn noun non 1000 -pina nunm ^ru paonn noan t>tt> nn (36 '1 

?nam 5 bw rmyiya dit iann nron 

hk num .□iKi'r>p 2 iimunnv nu vn dut nanK^ro 10 bw rroyiya dit (37 'i 

, nina maiK 1 ? i^inn , paonn 

nK avn .n"nn 0.5 bw -|nn noun non 200 -|T»<a nunm b->n tpiVn b->bo (38 'i 
.nam 0.5 bw rmyiya Kin ian num nntn dk ^oa ypunnn paonn 

,n''nn 6 iVu; -pnn noun n"p 2 ianiKU> ,nunra ipa paonn ■noan nK num (39 'i 

mnpn iiu/a 

. nsDK 1 bw rroyiyn Kin ipa ditíi nu/KD (k 
.- iDDK 2 bw rmyiyn Kin ipa mtn nuwa (a 
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paonn dx ,nnay ayna , m^nu/n nma bw mmnn r\M bw mnainnn nx au/n ( 40 'i 

.ui 1200 xin ,nsnx 10 ínnyiyu/ mta ,nnym 

nanx loo bw rroyiy bya mnu/ ,yim nx ,->bnwn ip bw ínimann nx au/n (41 'i 

• ui 1000 bw niyu/a nn paonn ■noan 

onta ui 576 myu/a Dn ,n"nn 36 bw nnn nou/ bya ,nunra ipa paonn ■noan (42'i 

.ípn nn* nx aum . nanx 24 ínnyiyu/ 

bw nmayn paon nx ,mx 20 imnajnnu/ pny nm mim onm nnyiy tid (43 'i 

? 2kw xin pnyn 

, 1KW ípaonu/ ,V?nu/n nun bw mu/mnn m^nu/rm nmnaxn nanyn nx au/n (44 '1 

. m - / 1 ? myu/ 2 yyinna byia xin nx 

-unV-ipa muninn r.ainynn mn .any ^aa myu/ 5 np^m ,oi 75 npaonu/ ,nnu (45 '1 

.myu/ 

au/n .myu/ 8 -)u/na nanx 10 ínnyiyu/ nnr pny^/ paon obn 12 nnna nayn (46 '1 

.nypunnn nmmxn nx 

-ou'?'/? 1 bw nmix nny 1 ? -/na ui 75 npaonu/ nnu ‘yya-in myu/ nna numa (47 'i 

.nyu/ 


pVnu/nn ruinn nxnn ir naipn nnx 1 ? .myu/ 48 numa uVn 220 nnn 1 ? nain pny (48 '1 
.pnyn mnainn nx au/n . nw-oiib/ip 20 nn^n nanyju/ ,nmjxn ia 
.myu/-en mi’n ’3 nmnaxn nx xnoua a’snV -pVy -.nannn 

lKWh = lOOOWh 


,nonx 10 bw rrayiya oní nmyn ,pnya nypunn my^-un^p 45 bw nmix (49 'i 

.mpnn nnn nx au/n .myu /15 numa 
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,-iumsnta ,ubn 220 nnnn ,-wnubn bAyna nam pay bu/ ipaon m rnnb ^na (50 'r 
?myip 3 "|u/na pnyn •n , »-by naayAu/ ,nmAKn rro .~iddk 10 minn 

_nn nr»nn inn .nw-umbip 500 ion ima pny bu/ mumn-nn nanynn (51 '1 
? 'jk 8 Kin nyu/-unbip ba mrro dk ,bnu/nn man bu/ lunm 

10-b T«mn nn .ubn 120 bu/ nnna ,-isdk 5 mnyw ,mi rny ibnu/n yun (52 '1 
? 'ak 8 ion nyuj-unbpb -prran dk ,ht yuna unmu/ myu/ 

.nnma 'v 8 -)u/tj 3 yrinna byis -npnn .ui 350 kih ibnu/n mpn bw ipson (53 
.'ak 8 Ktn nyu/-unbipb "prron dk ,rrr mpna lurnn rn unmu/n T>rm nK au/n 

,nrun namyu/ ,D"iTn nnyiy jtk au/n . H5v/ioow Diun unb miA ida by (54'i 
-onbipb -prron dk .nbiys myu/ 200 -juroa ,rrma nypu/mn t rna"UKn T»rro nKi 

? 'ak 8 Ktn nyu/ 
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q*jd”iy *iuj 'Virii iirn - r riq 


?nrro -«^npn nn^n 


-jD.., nnnn mpn ^u/ T>ptn , p 3 nnnnyn ik cniann mK ^3 nninn j^npn "113^3 

nipnrrn -mtó i^nrm pny ^3 b\u tnK nyu/ 
pny ^3 bw nu/n iyni ,nnnn mpn bw 
._ . J_ ^ - , , -- .(i 't nv»y) nnnn mpn bw nu/n ny 1 ? nninn 

b 3 ->3 ,nma ,nr>y3 pi3ru dk 



nmt<n nnrrn Ri ; R 2 ; R 3 ; R 4 nnsnyn 
^■nnyn nson t»ít» (i) mt 1 ?! , (u) nnn 
biynb .c\ 3 y mp nnn tnx ^3 ~iu/k 
. n^say 4 ,1 't mnrnu/ 


nriK bnu/ mn ,'»b' i 3 pn mnmn nu/nb nmninn nnnxn nunnn nniTnn nnnnyn 

.uVn 220 nnnn iito nw nnn 

,( 2 't Tpy) ^npn im o nu nb nmnn "pranu/ nnnnynn iitk *?3 
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2't Tint 





























nnn 3 *73yB*7 B-»ii 33 nn rrnrfr nin^n .iV-opn 333133 Dnairron f nii 33 y 3 *?3 

.nnn 3 n 3 N *7 n *733 □•'■nnnn nmi 33 nn 3 on 



3 't irs 


, piy nun*7 iam bk 
K in,~inT> rma nnn 1 ? nynnn 

33 m BK 3 , 13 K 33 *?y 3 i N *7 

nnn*7 nyi-inn ,p3y nunb 
.tpuni om 1 nina 

3\yQKn iV->npn 333in 

,33313 p3V *73 313-»n 
bt BH 3 *?n biin Bii 33 ym 

3313*7 ,p 3B3 , irv»3 .71T3 
.(3't 3iiy) Diposn myymo 3pni*7 ik p3y *73 


(nmyn pin) tpna-ppb n^irn pin 

:’3 y 3 ip nt pin .* 7 n\yrn n 3 in 3 n^noin npinn nnx itk y 3 p tpB 33 ip 
.Binn niKyi-»n DinBtn 3330*? mw nmy 1 ? 310:1313 bobtb 3130 


3 bibbtbi , (o) nmy *7 biooi i 2 -i 



II BiBBTB "O ,mK3*7 pij 4'T 33iy3 
*7y nnnoj bk .nnayBn B^Kyr» I 5 -i It, 
n K 3 3 U 7 3 I3K B3un*7 *7331 tyiB33ip p3n 

. (0) nnayb b 1 n 3 t n 
ii +'i 2 = i 3 + 14 + i 5 

3333 KU3nn 3y>3 ,3ny bnbi 

.u;nn bw * 7 iyn 3 

31311 nun 3y>Q3n 5 't 33^3 

3Un*7U> 3T nu;33 jVopnB B , ’333nn3 

.BiQiy 
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I 


,(k) nmyV ynnn , (i) mm 
nunVu/V n^Djyn nunVu; pa Vysnn 
, ii nu DTtT Rj naan yn mnir 
R3 ym , i 2 mr onr r 2 th 
n^mm nunVu; . i 3 mr miT 
. (1) ditV (a) nmya aiu; mnriKnn 
(k) nmy 1 ? ojsnn mrn nnriyu/ , pin 
, (a) nmyn Kyim mm nnyiyV rmu; 
nK manyn ,mmupVKn Vai V-wn 
.('a pns hki) -num pirtn Vk mm 1 ? ma^n ,rmnn npn Vu; n?pann nriK 

:ViynV nommnn mmm maiura nK munV Vam ,5 't myV oimru nK 

i = ii + i 2 + I3 




. -iriK Viyn y>sin 6't mya 
.msiy mu; VVia nr ?V?apn Vayn 
numsnK , posn nmyn <py Vaa 
,-iunnsnK •nyn -pV tpu .nnn 
p d d n i pVVan mm nK mnn 
p^osnV vppsnn nu/K ,’wn 
.^Wan mm nmm nK 


, (m) posnn mns my Va 
. l 2 -i Li nrmn ru< p?VnnV ]ma kV 

(Mj) D i pDDnm V?Kin ,Viyna dit pny mm kV (m) posnn nmo h-ikV 

• mmns (m 2 ) -1 

(m 2 ) posnn mno nriKVi , l 2 nmm -yn mt mm (Mi) posnn nmao nnKV 

. l 2 nnm yn dit mm 


, L i 


nnirn yn mmu; , ii mm nnyiy hk p?y> (a 2 ) numsnKn 
(A) numsnKn . l 2 nman im mmu; , i 2 mm nnyiy nK pm (a 2 ) nomsnKm 

:munV Vau . ( 1 ) ?VVan mm nnyiy nK pnr» 


i = ii + i 2 
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, (I) cnrn naxiy nx aum :xmn 
• 7't -ivsaw 'wyaa orun 

= I 1 +I 2 +I 3 = 2+2+1 = 5A 

D , aiTn maxiy nx 3wn :Kmn 
□ ■•jaioan ,1 ; l 5 ; i 6 
• 8 't Ypxa 

o^aim nxnwa nu nVnn dupu 

:(x) naixn uaV 

I 6 = I 3 + I 4 = 2 + 5 = 7A 

o’ann nxvupa nx nny oiunj 

:(a) naisn •>aj 1 7 


I 5 = I 2 + 16 = 3 + 7 = 10A 

:{i) naisn ■oa’? cranm nsiwa nx orau «iioi 1 ?! 

I = li + I 5 = 2 + 10 = 12A 


■^on mm nnyiyT d^dIv imt mnyny aiitnn 


i 



"731 b^Kin .9't irva pirtru 
nnnn imxV tp-mrra Vaynau; ornam 
■pn (1) mm ripi^ri nynpa ,(u) 
.nnbu; nrmaannn vr» by □■naarr 
. DiK pirf? Dxnro nxn 

l~n mim , ij mm nrcny 
,dik pin ->sb ,miun , Rj naart 
li = U/R! -b 
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i 2 = u/r 2 -V ,mK pnn ,mw , r 2 um yn mim , i 2 


mm rmiy 


l3 = u/r 3 ,din pin ^ ,mw , r 3 nan yn mim , i 3 mm rmviy 

.bto rocmim myyao au/ra (i) ^an mm nnyiy ro< 
I - II + 12 + l 3 


I = 


JL + JL + JL = l] |_L + J^ + -L' 

Ri + R 2 R3 \ R 1 R 2 R 3 


«1* 


-npn'? Papisa onama Ri=6fi R 2 = 4 fi nv-mann ^ya onu ’J<p :Kmm 
□ irn mo na ^a yi onm ,tnm nasiy nx awn . U= 12 v nna 

.’'?'?an 


u 

- ü : 

= 2 A 

R 1 

6 

u 

12 


r 2 

4 

= II 

+1 2 = 

2 +• 


:un«*w , sa 


:]aV 


:nnn -npn 1 ? -i^apa mmm Dnairmn ,di-uj w n^ya nuna .ijik-hí; ^sa 

u 


11 R i 


i 2 = ~ 


_u_ 

r 2 


tbapa jTÒynbw niKnoun wii nK dn 

U = I1R1 u = i 2 r 2 

iiRi - 12R2 svau nra 


11 _ 52 

1 2 " Ri 


; iaV 


y>an orna p^mm mpyiy mornnn ^apn biyn ^saya tD^pa hkt noaa 

.nymunrf? 
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Ri faan innaann .nno npa 1 ? Vnpan Dnaina R 2 -1 Rj ona ’ 3 u? aoan 
omrn ,cnTn nasiyi , r 2 aaan Vu> mnaanna ’s n^vra 

, r 2 iaan -|-n o-mn oirn nasiy nx avn . ij = 6A xn ,ian 

nVVan mrn naxiy nxi 

f Ri aaan mnaanna nun^w ’s naap R 2 naan *?«? innunm V^xm 
onrn , 0 -itn naxiya nwiVu? ->s nVna nmn r 2 yn oim naxiyw nn 

SOlum 1 ? *7313 pV ; Rj yn 

l 2 = 18A 

I = li + I 2 = 6 + 18 = 24a :rpm ^Van onrni 

:ir>oana yna 03 l 2 o-irn namy nx awn 1 ? ya 
Ri = 3 r 2 ij = 6 a :on cnainan 

:Vap3i Ii/I 2 =R 2 /Ri xncnan yna o^ainan nx a’S 3 

6 r 2 
I 2 “ 3rJ 

sfxaai I 2 /6 = 3 cVapa answn ’3\p na’Dni msa^s anK*? 

I 2 = 18A 


b-apnri Q-j-Dirron dtidiy Vu; rrbip^n nnunnn 

,nnaann nmx xvi ,Vrapna nnainnn .nrmaann (Rj) nbipu/n nnaannn 

.npnn ínw yn (i) dit imtò mnan nu/x 

dku; mi33nn nmx íon (R T ) nVipu/n nnaannn ->a ym 1 ? ya nnnx n^na 
. (i 0'r Tpy) bayna i^an mm nanu/’ x 1 ? .nnriKn nnnaannn ^a mpna ^ayna mana 


10't nr>s 



I'5A 
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nvmnnn .nvnaann bw (rj) nVipu/n nruannn aiunnV rwxnnn xntna nnaa 

.■^•opn ma^na 

sK^n -iV-iapn VaynV D^irn nxnu/n .ía^xnu; ■'aa 


ii 


_u_ 

Ri 


i = li + I 2 + I 3 + •• • • 

12 = R7 13 = ê ^ ,P ™ la,Kn 

:Vapan tpniTn nxriiyn “pna nVx d^ibí a-wa 


i = JL +JL + JL + 
Ri r 2 R 3 


tEP-naioV prm (u) nx x’ana 



:(u) -3 nxuwan ^aax iau/ nx pVrui 
I = i + J^ + i_ + 

U Rj + R 2 + R 3 + • * *' 

i/u = i/Rj ^aV , u/i=r t 13 ,nxnai io't ~iT>ya mu> piana 


jmaannn aw»rfr mVVan xrroian nx Vapai nannxn nxnuron -pna m ^ima a^a 

^■■apna nrmunn naon bw (r t ) nVipwn 



:*p nxT noa 1 ? Vaia D^V^na 

maoV mm? ,^-»apna m-maann naon bv_ ,nVwn nnaannn bw -pann -pyn 

■ nmian mvnaannn bw p^aiann pianyn 

, 3 ttn b ía^Vy V^apna nrpvnann bv nVipum nnaannn nx au?nV nau? .p^xn iax 
na pmann pmyn nx paoVi minaannrm nnx Va bv> pmann nmyn nx ,nVirm 
. R 7 xVx 13’x xinu? l/Ry Vu? -pann -pyn nx piaumn tpoaV . i/Rj- VapV 
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nvujnnn riR Jipn . Vapaa □ ■naina dik 4 ,6 ,12 orpaiyw om: 3 :NDin 

.on^w n^ipwn 


_L__L i + I = i i I + i = 3+2+1 = _6_ = 1 

Ry ‘ Rj + R 2 R 3 4 + 6 + 12 12 12 2 

R T = Y = 2 íí :í«» 

bv; nvmnnrm mim .rfripu/n nvnjnnrw .niícn uk rtmntci wann Tirra 
-imrron tpu uj biw ,maiyn» yaii nr ~m .uma naimn rvnunnn byz man uin 

.nu 1 ? "W» ivr» ^apna 

bnpní nmiy nnnnnn *» n v 

, r 2 -i Ri nrnuann tiu/ bw mpna rfripiyn rrrujnnn Kntran nK nnsj 

t^iapna rvnairron 

1 1 [ 1 _ r 2 +r 1 

Ry Ri K 2 ^1^2 

i^apj yninyn irno r-py ■uuow DTnman nK ~psru dn 

Rt = r i r 2 

Rt R 2 +Ri 


^•■apna rvnairron , r 2 -i Ri rmiu; rrp"i:onn •'nu; bw rfoipun mmnnn 

.irnao irfraan 1 ? rrmy 


R 2 -80fi Rj-20í2 nvvnjnn »mp bw n^ipun nnainnn nx aú?n :kmii 


_ R 1 R 2 _ 20x80 = 1600 
T R 2 +Rí 80+20 100 


16fl 


nK JnynV inn .umuna kvm ipku; ,tp->ion -py Vya nu 1 ? nvipT uk mrpy 1 ? 

. (11 't tpv) n-nrtN Dony ^ya d^tu rou; bw ->b m >apn TD^n •>T>- 1 ?y nunmn rmunnn 
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1 1 'T TPS 


'jya-iu íamuna y>x -|x ,mx 1 500 invnanrw ,11^ 0’pipr tjk :KDm 
.cnx 2000 xm (íjnnna xsaan ini’2 anpn "pyn .it nnunn 
,tnx 2000 ínnunnu? tü'? Vapai -an 1 ? w<w ,iun -py nx nwn 
. mx 1500 mnn nVipwn nvnannnw rua Vy 

arpn 1 ? ouuiya um , Ry=15000 R!=20000 :xb ima? ouinan 'B 1 ? 

. (R2) -pyn nx 

RjR2 

xtna ,xnoun mru •>u , \r ’T’ 'ryi R y ~ ^~ R " xnoua uranuu 

. (R2) nx 


Ry (R 1 +R 2 ) = Ri R 2 


RyRl + RyR 2 = r i r 2 


RyRl - r i r 2 - R y R 2 


R y R l - r 2( R i-Ry) 


r 2 = 


R T R 1 

Ri-r t 


r 2 


RyRl = 1500x2000 
Ri-Ry 2000-1500 


3000000 

500 


= 60000 


:5apu Duirun nx im 
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>oix 6 OOO -1 2000 onVip nrmajnnnw .D'»™ ’jw Vapaa nana dn® ,yai 3 |toa 

• ois 1500 nVipwn nvmnnn nvin 


^’ 3 pn 3 nnainnn nm; nnnnnn 

nvmunn n bw (r t ) rònpwn iu ujnnn aiuni-fr kitoií nny Kyru 

^■«apna rmainnn 


_i_ = _i_ 
Rj Rj 


+ 


JL_ 

R 2 



_L 

Rn 


1 i + ir sn - a 

R R R *••• R 



:V 313 líOD 


.V>apna rmairra nnu; rrrmunn n Vw nbipu/n m-mnnn : r t 

.vna noa ba bw rmojnnn : r 
.^apna rmainnn nTmajnnn "iDon : n 


, Vapaa onaina R = 10í2 rmw nnwnn ’Vya onu :í<mn 

.nVipwn rmaannn nx aipn 


R t = - = ^ = 5« 
1 n 2 


. *?’apaa cpaaina r= 45 íj rmu> nnunn -iVya criaa nunVip :N»an 

.nVipwn nnsjnnn nx aipn 




’ia V’apaa aanV w> ,inK Va R=80í2 nvnann ’Vya > o’t:u naa :i<mn 

? 20Q Vu? nVipip nnunn VapV 


n=R/R T : Vapai Ry=R/n xnoian xwia nx naipa 

R 80 . . 

11 = Rf = 2Õ = 4 ^ 
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12 't tps 


P = u 2 l-f- + -f- + -f" 

Rl R 2 R 3 


Vopzn immnnn □•umy bw -^uri psonn 

,nmny nunbu/ bw mpn np">a 
bya nnn -npn 1 ? ^pna anmrmn 
. (12 'T tpy) u nnn 

imn’ bayna ypunnn psonn 

P-£ 

r t 

^nu^nn nK xnoun -pn:a nnn 

JL = JL + JL + i 

Ry Ri R 2 R 3 

j^spai 

:Ky tp-naion nmns nnxb 
: -i bwn 
ibapa 

nnr» mbbsn miara ik 


P = ~— + “— + —— 

Rl R 2 R 3 


u 2 u 2 _ „ 

Rl Pl ’ R 2 Pz 

P = Pl + P 2 + P 3 


u 2 D 

RÍ " P3 


P = Pi + P 2 + P 3 + . . . 


mnDb nrnu; .biapna nnainnn f nn:m nunn ypunnn psormu; ,]ion yma 

.mn pny baa cnypunnn psonn 


cpnmnan jOMans nysis •>T»-by nunna -psan ,psonn ns own :Knan 
Pl = 600W ; P 2 = 100W ; P 3 = lkW ; P 4 = 2.2kW jVipoo 

P = Pi+P 2 +P 3 +Pi+ = 600+100+1000+2200 - 3900W = 3.9kW 

nun*? Vapao 0’iaina oix 200 -i oix 100 onnaannu? ,o’aons ’ 3 u> ;Kmn 
.oMonxn nu? ’T>-by -psan ,psonn nx au?n .obn 220 
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:p32t *73 ■>—'py -pyjrt ,psonn nu nVnn awnj 


220 ^ 


Pl = r 7 = w = 


48400 

100 


= 484W 


_ U^_ _ 220 2 

" r 2 ~2W 


48400 

200 


= 242W 


’7’3paa onainan D’J3-iy 'jw cppsonn nxnipa -pna rPx cpjiru nny a’yj 

i^apji 


P = P x + P 2 = 484 + 242 = 726W 


bnnprcn D-nmmn D^anyn nypunnn rnVpsn mruKn 

,pny ■n - >- , ?y ronyjn .rr^numn rmuxn nx zwrb ■naiy ,mipn piaa ir>xn 

iirVyiys im n^na npaon nx Viaa 1 ? irVy 

w = Pt 

:^npji (t)-pya P = Px+p 2 +p 3 + .. nxnynn 7QJx 7jiy nx ^D3j 
Pt = Pxt + p 2 t + p 3 t + . . . 

n^Van rpj-uxn aiunn 1 ? n-^an xrroun nx munb bau w = pt -i ^xim 

.^apn nana □■nairinn Dijany bw 

W = Wj + W2 + W3 + *„... 


,n-pmxn mao 1 ? mm? ^apna rp-iamnn ,DTia-)y3 nypu/nnn ^-ò^an nnnxn 

.rna pny boa mypunan 

■proa ysnaaa nb>yiB ,dt 100 pa nnx bo poorup ,rvnu 5 n^ya nunaa :xmn 
o»a* umn -juoa nr nuoa.aa nypunan ,n’anxn nx awn .Dr>a myu> 6 
. 'ík 8 *on nyxp-onVp nna dk ,rp;njKn T>na ntn (ar 30) 
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awn 1 ? mT> nu ,jbt p-ís inix -pyaa o^yis ,nr mpaa ,ouanxn 5ai ^xin 

.DT»-'?y inxn ,’Wan psonn nx n'?’nn 

P = 5Pi = 5 x 100 = 500W = 0.5kW 

W = Pt = 0.5 x 6 x 30 = 90kWh 

90 x 8 = r ax 720 = 7.2 jmrp nmaxn mai 

Dua-ixn nVya onua nvi 5u; n»wYm-nn nuuxn ma nx arcn :xmn 

:o’xan 

.ov>a myw 4 -|waa yanaaa mVyisn ,oi 100 pson nua nnu 5 (x 
.or>a nayy? 3 uraa yxiaaa ni^yisn ,oi 60 pson nua nnu 6 (a 
.ov>a myw 8 i^aa yxiaaa 5yisn ,tn 300 5u? pson 5ya mpa (a 
.ova niy® 2 uraa yxiaaa "ayisn ,oi 1500 pson 5ya nun (n 
.ov>a myw 2 "pyaa ysiaaa Vyisn ,oi 2000 ipson® o^a oian 1 ? m (n 
.yiaira myu? 4 -)u?aa ysiaaa 'jyisn ,di 600 *?w pson 5ya ynaa (i 


.unina myiaw 4 ix wnna ov 30 jiawna npui n5aoa irairn nx *|nya 

.nyw-onVp'? 'ax 8 xin n^awnn nuuxn ma 


nypunnn TrunaKn 

yi/i22 mnayn pT 
n^ttrnn 

•>y?an psonn 

T»U 73 nn 

120 kWh 

4 x 60 = 240h 

500W = 0.5kW 

(100W) nnu 5 

64.8kWh 

3 x 60= 18 Oh 

360W = 0.36kW 

(60W) nnu 6 

144 kWh 

8 x 60 = 480h 

300W = 0.3kW 

(300W) mpa 

180 kWh 

2 x 60 = 120h 

1500W = 1.5kW 

(1500W) nun 

240 kWh 

2 x 60 = 120h 

2000W = 2kW 

(2000W) Hl 

19.2kWh 

4x8 = 32h 

600W = 0.6kW 

(600W) y™» 

768 kWh 

nu-UKH a "no 


768 x 8 = 6144 = t”b 61.44 :n vr> nuuxn mai 
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t pnD 1 ? rvpym m^o itiVnu/ 


T ■» m y ■> t ■» n k ^na 

. ruía: pn nnx pn ~hvk ,rrm\yn nson rbnw bibi ,rtTnn jtiVkuj rpiK “vud^? 

m nnu/rt pn "intò .rasa tp by nniK poba ,nai:aan mnynn ni< TiraV ~\->by 
"iw -imnn ~\b pin nra -\y ynp 1 ? ■na ~mon Tios nviamn mawnn ny TTnaniyn 

.mnV 

T^upn Kin na^rm nnican Dwunnrtn nr>íO (i 'r 


(> 


(k 



(*» 


u=> 


(a 


?'> , 7'>3pn aa^K -na^rari D^ton nwunnn» nrica (2 't 



(t 




(K 


(3 
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.rmn mpnV nV-opn manna D^nairm n->nnK tmaa 

.nnva maan nnaa xsaa nnva nmaan nnwnnn Vya naan (x 
. nnra maan nnaa xxaa nnva naiaan nnaannn Vya naan (a 

.nna imsa o^ama dhuh Va (a 
.npnunn 1 ? yisn oma pVnna nnan (n 


(3'T 


jnrnnV D^a^n on ,rnna iVysn Vnpna □■nainnn Dnaanyw nan Vy 

.(mpm nna) nnan mixV cpaaama (x 
.onr naany nm» 1 ? o^aaama (a 
.nnaann nmx ’Vya (a 
,ao’n 0’maa (n 


(4'T 


: yanp eyirtampV dto pin 

.nnaannV Tisn ornai nnaV tw’ oma xxaa onrn (x 
.mnaanna nnan naaV nnu> 'Vmnn Vayaa mtn (a 
.onm ímx omr ,’V’apa ma^na cnnainan ,o’aanx pi (a 
.naaa ontxr>n ,0’anrn oiaoV nrw ,naixV D’oaaan ,0’anTn oiao (n 

idbk 5 armayu/ dit xuna ,nnn nnx Va nvx .n^Vm 3 tnyan nmyV 

:Kunan "pVm xyr> nmyrm 


.nsax 1 5 
.nsax 5 


(i 

(a 


.nsax j (x 
.nsax 3 (a 


.nsnx 0.5 Vu> rroviya dit namy nma Va .nnn mpnV V^apna mnannn nnn 4 

:mnn mpnnn mVVan nntn nainy 


.nsax 4 
•nsax 1 


(a 

(a 


.nsax 0.5 (x 

.nsax 2 (a 


(5'T 


(6't 


(7'T 
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.nsnx 5 Kin bbian Dam .nnn mpnb bvapna nnainn nnaann mw nvru 5 (8'r 

:Kin rrm ba yn onm 

.tdok 25 (a .asas 5 (k 

. asoN 10 (a .asa» 1 (a 

.obm 100 'niywa nnnb b-»apnn nmainn ,rmu/ nnaann rnbya ,mma 4 (9't 

:bw nnn nnn nama nma ba 

.obn 100 (a .a 1 ?!! 25 (k 

.obii 2.5 (a .0*711 400 (a 


jbnpna onaa mama (10 't 

.onnxa onaaa o^aaitn .o^aara ’ibn ia 1 » aaa baa omin oarn (n 
. onnxn onaaa omnirn ,ornara ->i*7n ,aaa baa oairn ,oarn (a 
.mbnn baam -|bn p ,anT> bina onaan asoour baa (a 
.maiaa 7 a'*tt b"an maiwnn ba (n 

snmnaannn T>a npbnnn ornam .bnpna maairmn nrnnaanna (n 't 

.nmaannb aip’ oma (a . *pnaa»p pinb oKnna (x 

.nnaaannb -psn orna (a .dix pinb Dxnna (a 

rbnpna n^aaay mama (i 2 't 

.inr nniaa noxiy bya oar oiar , ani’ naiaj inmaannu» ,paxn "pa (x 
• ani’ naiaa naaiy bya oaT Diar» ,ani’ nmaa innaanmr ,pax yn (a 

.nasiy nnix bya oar oian o - >aaaxn ba yn (a 
.mnaanna mibn na’x bba oarn nosiy (n 


:Krromn myynxa onumn ibnpn bayn biv nbipum nnaannn nx (i 3 't 


Ry = Ri + R 2 + R 3 + 

« 1 ^ 1 ^ 1 

1 Rl R 2 R 3 


— - Ri + R 2 + R 3 + . . 

J_ = _L + i + i + 
r t Ri r 2 R 3 


(k 

(a 

(a 

(n 
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rbnnpnn Dnaa mmm (i 4 't 

.nVipum nnaannn nx Vnaa ^oia iu 'aa (k 
. n^ipwn nnaannn nK popa «joia naa Va (a 
Vyn ^oia naai .nVipuan nnaannn nu Vua nmaa nnaann 'lyi «pia naa (a 

.nVipwn nnaannn nK 7 ’opa naiaa nnaann 
'aya ^oia naai .n^ipwn nnaannn ns 7 ’apa nmaa nnaann 'aya ima naa (n 

.nhnpwn nnaannn nK 'anaa naiaa nnaann 

trfnpum nnaannn mnn ‘rnpna Dnaa mana (i 5 't 

.nvnaannn mao 1 ? miw (k 

. nnra naiaan nnaannna naap (a 

. nnm nmaan nnaannna n^na (a 
.nnv>a naiaan nnaannna nVna ik nnr>a nmaan nnaannna naop (n 

-.rb^w n nnaannn .‘rnapna mnmrra nmna nnaanm nrnaa nnaann (i6't 

.nmaan nnaannn n^-Vy np , ya nyapa (k 
. nmaan nnaannn n^-Vy np’ya nyapa (a 
.nnan mpa 1 ? ani’ anp nnaman .nnaannn n^-Py np’ya nyapa (a 
.□•”nw nvnnaannn n^saa*? miua mnn (n 

DiQmn .Vnpna Dnairra .din 1000 xn Dnn nro< ba nnaannn ,nnaa rvmbw (17't 

trfripum nnaannn .mx 3 innaannu; -ijnan naa ‘napna 

, oik 3-a nms uya mnn (a .aya Vnan (k 

.dik 3-a nnT> oya mnn (n .oyo ?opn (a 

. y>apna Dnmrm , íosa , 72 a ,54a ,36a ,24a bp Dnaa 5 (18't 

: munn Kbb nbipum nnaannn jtk yap 

.dik 294 (a .oik 9 (n 

.dik 30 (n .Dis 42 (a 
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:J? nnu/n n^ipu/n rrnunnn 9 ^npnn ,miunn •nw ,n*n:u w ti^to (19't 


. nn*< -m Vu? invraann 

(1 

• nvnjjnnn 0120 

(K 


.inN nru Vu? nnvTJunn n^na 

(t 

.iriN tu bw innunn g^Ved 

(3 


(rt) n^ipwn rmoannn rr»nn . (r) rvnunn 

i^yn d^ijj n bw ^inpn nrpra 

(20'T 



smw 


r t -í 

(1 

Ry “ nR 

(K 


■3? 

II 

í*|3 

(i 

Ry = R 

(3 


•nanun mpnn nnnu; ibnn .b-opnn ipu 

tu ,D ,,,, p ^ap» biyn 1 ? ,-oru nx 

(21 'T 

.runwn x 1 ? ^Vdh Ditn nnxiy 

a 

.Vtan •'VVdh onrn nnxiy 

(K 


.naan -pya ■nVn inn 

(1 

. jopn »V?3n cnrn nnsiy 

(=> 


nbipu/n nnaannn .mN 4 nnn nnx *73 nnuniw .urmar 4 Vopna tPiann 

(22 'T 



:n->nn baynn bw 


.018 1 

(a 

.OIK 16 

(■* 


1 

.□IN - 
4 

(T 

.cntt 8 



:psonn p^nrr» ,ymp nnn byn npn 1 ? bnpna nnninnn .truim nanyna 

(23 'T 



.o^msn ]*»n D’iiw opVm 

(K 



.pns *?o Vw invujnn'? nw> orno 

(3 



.pna Vo Vw innaannV yisn orna 

(3 


.nnv> ^vun psonn na 

yn>r nnjon -np»V onv> znnpn pisn 

(1 



:V»npra cnairo nmyn bw paonn (24 't 

.omian d^dish opsonn □ ido' 7 mw (n 

.nnrn ppn psonn pnsn ipsono pp (o 

psonn Vyn nTa hnTn f “uvpa Vmn psonn ^yn pnxn ípson» pp (a 

.nnr: ppn 

.o^znsn nsoon p^ino opsonn □ isoP nviu? (n 
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n i 


y a 



2a piy» (Ai) luniDaK (i 'r 

1.5A p->yn (a 2 ) "lumsnK 

0.8a piyn (A 3 ) luniQnK 

? (a) lumanK p->yn nit nnyiy ipk 



12A prvn (A) lUniDDK (2'T 
3A p^yn (Ai) numsnK 
8A p^yn (a 3 ) lumanK 
? (a 2 ) lumsnK p^yn mr nnyiy ipk 


1 -®- 

r-@—r 

" TL 

1 6 

f 

€ 

2 ) © 

1 _: 

>C 

> 

c X 


2.5A p->yn (Ai) nomanK 
5A piyn (a 2 ) lUniDDK 
10A p-»yn (a 3 ) nomanK 
DnumsnKn n->p->yn dit nnyiy ipk 
? (a 4 ) -1 (A) 


(3'T 


1 7't tps 


bw nnn -npn 1 ? ^nnpna nnmrm dik 3 ,5 ,10 ,12 rrprmnn i^yn nnu nyaiK ( 4 r T 

.ubm 120 

.nbb^r\ □irn nnyny nni ,*uj bo *pn mim .mm nn:ny n k Du>n 
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tpnTrn mnyiy rw nu/n (5 'T 
li > I 2 .13 »i 4 »I5 




1 8 't n’unnn ínnmonn 


18't tps 


100 V 


10(1 




20 




50a 


1 9't tpx 


(i) mm rmiy ru< nu/n (6't 
. 19 ""t Diu/mn imonn 


2 si 


n 


J 3íiL 

c; 

TT 

M'l*— 

ÇvJ 

1-1_, 

L 


20't tps 


( 1 ) mm nnyny nK nu/n (7 't 
.20't tnunnn imonn 


nnn nrn* .^npnn D-nnirm Rí=10í2 r 2 =15si r 3 =20« nnu rwmbw (8't 

.-1D73K 6 bw nnyiyn mT mm Ri ynu/ njn by m-uan nmyn hk mn^ vn 

?DTirB<n rp-mn yn mm nnany nmn nn 

: p nnjan n-prmnn .nnn mpn 1 ? b-opnn D-nmrro mmn isu nunVu/ ( 9 't 
Kl = 80ÍÍ R 2 = 120Í2 R 3 = 2400 
r 2 yn mim ,tnrn nnny m nu/n ,-iddk 3 bw nmnyn mt mu Ri yn 

.i^Vnn mm nnny nxi , R3 
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mim ,mm nnyy nx au/n (10 't 
, nunn bw □■'sjyrm tnx baa 
.21 r T D^unna nnxmnn 


nun ny^Din 22 't d^iiu (11 't 
. tp-iairro miu nunbu/ na 
. •/biapn mama 
:nx au/n 

ii ;i2 ; u ; R i ; R 2 ; 


22'T TPX 

nx au/n .ubn 220 bu/ nnn mpnb bmpna nmann» nruann ■»tiu/ nnw w (12'T 
.nsnx 10 xm ->bban mm nrmy nx ,tu ba bu/ nvnjnnn -py 

nx au/n .nnn mpnb brapna nmainn mx 20-1 mx 60 nnunn ^bya tnuj 2 (13 
.nsnx 1 6 xvi ibban mm nnny dx ,n-n:unn mx ba pn mim mm nnviy 
onp , li mnxiyu/ air mi onun tnx th dxu 7 .nnnb -pby :na~nn 

. 16-1 1 mnxiyu/ oit uu/n m 

snruann ’bya bmpna D-namm dhu 3 bu/ nbipum nruannn nx au/n (1 4 r T 

Rl = 4fi R2 = 3ÍÍ R3 = 6fi 

jbmpna maainn Dmu 4 bu/ nbipu/n nvmnnn nx au/n (1 5 't 

Rj = 4fi r 2 = 6 íí r 3 = 12fi r 4 = 3fi 

:bnpna D-nainn nmaa 4 bu/ nbipu/n nnaannn nx au/n (1 6 't 

R x = lOKfi R 2 = 20Kfi R 3 = 30K.fi R 4 = 40Kfi 
. DixiPpn nxxin bapm oixiPp nn>n’: nvniannn nx axn :nann 


I» 17 A 



I-* 
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:V’3pn3 Di-mrmn n-nu 5 bw tfnpum nrnannn rw 3um (i7't 

Ri = 5Q R 2 = 6fi R 3 = 6í2 R 4 = ÍOÍJ R 5 = 30ÍÍ 

.^■opns ni-nirm dtk io ,15 ,30 nvuann ibyz n-nu mròv (i8'r 

.rfripum nvuannn n« num (k 
?hik 20 nnrujnniy ,t\ou naj Vmpns t^iona dk ,rfrnpum rvnajnnn nmn rm (3 

.nnn -npn 1 ? bnpns nnmrm dik 5 ,10 ,30 nrmnn ->byi Dmaj nun^u/ (19 't 
: 3um .lanK 6 ton nmaan cP3nyu> V^rt mm nnyiy 

. npnn nnn nK (k 
.tpy í>33 mm tik (3 

rua u nnnn m 3 um ( 20 't 
ii i 2 13 Dimn mnviy 
.23 't Tpsr3 niamonn 

□naa rmnbiv (21 'x 

Rl = 20Í2 R 2 = 3CK2 R 3 = 60fi 

.bmpm nnn -npn 1 ? nn3irm 
. i = 9A ton ibb3n mm nnany 
• tPDayrro iiik ^3 yn mim ,mm nnmy ro< 3itm 

nnrnanrw .n^mpn 0 ’nay nunbu; v>3 Vyann isnK 42 bw rranyn dit ( 22 't 
. tpy ^33 mm nnyiy nK 3um .dtk 6 ,10 ,12 

i 2 mm nnviy itk 3um (23 't 
Rj nVnpum nrmnnn rua 
,24 't -)V»y3 nyamn nun3 



24 'x tpx 
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^aynn bw rfrnpum nvmnnn (24 't 
R t = 10ÍÍ ;Kin 25 'T "VPySU; 
mim , mm nnyiy jtn sum 
nnyiy nio ,mDjynn nrtK 'ms 
. ^sn mm 


.■pspns ans-irm r^zokíí r 2 =30kíí r 3 =40kíí :Dm:u nunbu; (25 't 
rmui 11 mu/ jun by bmpns tpomb wm , Ri. lyms i:u bw issy nK sum 

. r t = 4kí 2 rfnn rfripum 

iitk VunmTunn . R T = íon Km m-m nunbw bw rfrnpum nrmunn (26 't 
. r 2 = r 3 -py inip nn tmnun onasn nun R 1= 50fi m-mn 

. r 2 ntn r 3 ru< sum 

.bmpns Dmsirron mx 30-1 45 nm:»! iju/ bw nbipum rmxinnn mn (27 't 

nnyiy .nnn "npnb bmpns nmsirm dik 6-n rrw 4 nrujnn i^ys dhu -ow (28 't 
. rpy Vss mm nnyiy m sum .iddk 50 Km ibVsn mm 

rfripum nnajnnnu; ms ,dik 100 rvnunn ^ys Tub ^spns ^Din 1 ? w-> -m hpk (29 't 

. dik 40 rr>rm 

n^npu/n rmajnnn m sum (30 't 
.26't Tpysu» Vaynn 7w 



26‘T TPS 


1 

ri 

rn 

100V 



1 R 

| R 2 = 20 nl 

[ R 3 =3 °Y 


25 't -iv>u 
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yiQinn ,(x) poann n-mo ny (31 't 
,mm-an p->yn ,27'T Diunna 
.nyaax •>£) rfrna rinyiy 
. r 2 nvuannn nx aum 


27't tpx 


•òw nrranu; npn 1 ? biapna nnainn R 1= 6fi r 2 »8 íi nnunn ■•Vya onu nu; ( 32 't 

• asnx 14 xm ^Vart mm nnyiy .yvr» imx 
.qjy ^33 mrn nnyiy nxn n pnn nnn nx au/n 


. “IDJ3K 12 mnyiyu/ ,tnr yan nmy(? .^apaa nnamn R 2 =2oa -i rj=40íj ( 33 't 

. nnunn mx baa mm nnyiy nx aum 



28 't tpx 


n^ipum nnunnn nx aum (34 't 
. 28 't Tnyau/ baynn bw 


.ubn 1 2 bw nnn mpnb bnpna Dnainn rrvtunn miu/ nnu uu/ (35 't 
.asnx 3 xm ^ayna ^an mm nnyny dx .nnun nu/ bw nvuannn 


nny nx a um 


I 



, i ■'Wan Dam nnny nx au/n (36 r T 
,29 't Tpyau/ Suyna mim 
m^xan Dnpna 
.-mo (x) posnn (1 
.tuo (a) posnn (2 
• Dmao (a)-i (x) Dipoann (3 
. mx 484 mu ^a nnaann 
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bu/ tnunn yisTO 30 't Tnya (37 't 
. riTrui Dv-m nun 
□■>mm riK aum 
i ; ii ; i 2 


npiau/ b->apna □•>Q’>Din DK .b->apna nrnann mu/ nwn ■/Dia nyanx Dmarra (38 't 

. oik 5-a nbapum rmaannn rn~ir> .D^soia 
nyaiK nnairro nu;Na ,nbipu/n mnaannn n«n mmnn r\aa mnaann nx au/n 

.nu/u/ Dmairro nu/joi 

.ubn 200 nnnb brapna mnairm ,m 60 pson mbya ,mma 10 (39 't 
.baynn bu; ->bban psonn njo ^Van mm nnyiy m au/n 

nrmy .nnn mpnb b^apna mnamra Ri= 4 í 2 r 2 =6 íj r 3 =12o cmaa 3 (40 't 
psonn nto ,naa (73 •>-p-by ■pyan ,psonn nx au/n .nsnK 60 fon ->bban mm 

.■>bban 


•>saa nanyn bu/ psonn ■na - >u/b (41 't 
.b-npna nnairmn .mmn 
tpposn nunbu/a mu/nnu/» 

.31 't nyiya nKinna 
:nu/t <3 nanynn pson m au/n 
.mao (k) posnn (1 
.mmao (a)-i (k) oiposnn (2 
.tp-mo (a)-i (k) D^posnn (3 
31 't nvnc .nmao Diposnn ba (4 

.nsnx 10 K’n rnbban Dnm nnyiy ,D-mao n^poson ba nu/to ^a ,yiT 


220 V 


5 ? 


1 _ : ( H _ X J 
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*?u/nnn 1 ? bnpm Dnaira Rx=o. 5 íí R 2 =2a r 3 = 3 íí Dnaa nvnbw ( 42 't 
. Ri naan vr>-by -pyan ,paonn nxi rfripum nnaannn nx aum .0*711 12 


•0*711 220 nu/n 1 ? ^rapra imairro oi 60 ,75 ,100 paon nbya nrru unbw ( 43 't 
.■>^? 3 n mm nnyiy nxi ,nma *733 mim ,mm nnyiy nK 3 um 


^3 nnaann .tppoan myynxa ^apna ,o* 7 ii 220 nun *7 nnairro nrru 20 ( 44 't 
iD^an onpma -pyan ,paonn nxi n* 7 ipum nnaannrrnx au/n .mx 484 mu 

• Dmao n-ipoan 5 nu/xa (x 
.Dmao nipoDn 10 nu/xa (3 
.Dmao tnpDsnn *73 nu/xa (a 


800 nnnaannu/ mui ,dix 100 mnaannu/ ynan ,mx 40 Drmaannu/ n^ma (45 't 
. lanK 7.25 xm ip 3 'bbin mm nnyiy .vwò bnpna Dnairro ,dix 
yiyan ,paonn nx ,-pu/3n *?33 mim ,mm nnyiy nx ,nunn nnn nx 3u/n 

.■6*?3n paonn nxi ,-pu/an bi m-* 7 y 



•jnynu/ ,mm rrayr; nx aum (46 't 
. 32 't nrya yainn ,mt-nn *73 


.0*711 220 nun *7 Vnpna nnairro oi 200 ma3 mna 10 (47 't 
.■> l 7 l ? 3 n mm nxi *?aynn bw rfripum nnaannn nx 3 u/n 

nanx 4 xm ^Van mm nnyiy .0*711 10 bw nnn 1 ? Vnpna Dnairro d - ’*?'>^o uu/ ( 48 't 
.bibo *73 bw nnaannn nx au/n .ui 15 pu/xm *?->*?on paom 
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.rmn mpnb bmpna nnamn Ri=6fi r 2 =3íi r 3 =i n nnu nunbu/ (49 't 

: aum .-i 9 m 2 xm r 3 yn mm nnyny 
.nmjjn ama-irm mbx nrran nK (i 
. r 3 -i r 2 yn mm nnyny nx (2 
. pny ba ->-p-by yiyin , paonn nx (3 

.••bban paonn nx (4 

.rura cn3inn Ri=ioon R 2 =5oa r 3 =20íí mjany nwi 1 ?» (50 't 

. 1DT3K io Km ■•bban mm nnyiy 
ba i-p-by -pym paonn nxi pny baa mm nnyiy nx ,mpnn nnn nx a um 

.pny 

:aum 33 't nmyau/bayna (51 't 
. u nnnn nx (i 

.D->Qiy3 □■•mm mnyiy nx (2 

.pny ba bw pDonn nx (3 

nann .mx 20 ,40 ,60 nrmnn ibya mnm mt» nunbu/ maa '•bnum nun (52 't 
nnyiy nxn ,nunn ■>m-by "pyan ,paonn nx aum .ubm 220 nnnb nymn 
.b-opna Dmairro mnmn mia nu/xa ,nunrra yny kw mm 

ubm 100 bw nunb nnuro ,vn ioo ,200 ,50o paon ->bya ,anany nunbu/ (53 't 

npa ->bban mm nnmy nx au/n .'•b-inpn mama 

biv pson mbya mma Mm ,ui 1500 ipaonu/ nmn ,oi 1000 ipaonu/ ,ynan ( 54 't 
nnyny nx au/n .(ubm 220 ) mynxn nunb bmpna nmairro ,mu^ ui 100 

npa mm 

nnnb Vmpna nmairro ui 100 bu/ paon nbya xm irm nnx bau/ ,mni u/nn (55 't 

.ubm 220 bw 

.nbipu/n irnaannn nxi nni ba bu/ mnmnnn nx au/n 
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500 ua DTsíTun nau/y 1 ? ,m 40 nua nnu ruoa 1 ? m^nu/n nuajx paon aiuau (56 't 
.d^u 200 bv nnna ui 1500 p mn mmn Tnbn ,ui 

.npa tnn nnny mo wnV»pa ^an p»onn rut awn 

.■^apn ma?na D-nairro ,m 500 ua ,mmn ->au uiv mu a n^nu/n nr>a (57 't 
. ubu 220 nnna namn namyiy ,nnm nnmy nxi nman paon r\K aum 

.ubn 220 bw nnna jnm imxa tnbyia (800w) ymm (íooow) -òisvn nun (58 't 
n^yn xb ipa mm nnyayiy ijona ,V>apna t^om 1 ? inu un ioo nua nnu maa 

?aanx 10 by 

bw rmnya mT mu ,a"nn 6 íbiy innn nuun nun 5000 iamxu> ,nunra ipa (59 't 

.nanx io 

nuu/m "pix imx ^ya cpu ip ^apna vbx inam ipa Dmoann nx puprfr ma 

:atvn .n"nn 3 bw -jnn 
.umiyn na 1 ? ipa paonn moan nx (1 
. umu/n mnx npa paonn moan nx (2 

,n"nn 0.25 i^iy innn num nun 11 iamxu> .Vpu-tnna bvn nu/yn ,DTO’n tyu (60 't 
diiw ~\bw innn nuun namxw ,pjuonp auyn ttnmn i\ub ^apna nmnn 

. yiu/xnn mn?nn nu bvr nbtò 
uVn 220 bw nnn 1 ? nmnn mmna mnn qu ba -ni-^y “pyjn , paonn nx aum 

.bmpna mnainn nnmna bbian paonn nxn 

nnmnn manmn nnm nnyiy nx .^ysn 1 ? inu H5v/40w mau noa (x (61 'r 

?nanx 6 ku ipa 

?ui 500 ipaonu; ymn iy>owV ma maa 1 ? w> mau nna (a 

bib n^nnn nx .nN^nnn nx aum .myu? 30 -)uma n^ya 220v/40w mau 20 (62 't 

. 'ix 7 xm ny^-uu^p 
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.posn t<bb nrsmra nayu; 24 iiraa nabyasn ,ua 60 mia nana 3 naapnan nnma (63 't 
. 'jn 7 xan nyay-uaa^p mrra tK , (dt> 60) iunan-am manann miro ru< num 

,rpann nsaapma .ua 40 naan naiuayo-natcòs nansaQu; 10 mnyn rtrro mnn (64 't 

.yyannn mi 1 ? myu; 6 -\wo naiDasum naVyas 
Kin nyw-uaa^p bn mritt dk .(mm 1 ? •>n - > 25 ) unn b mruNn nra hk num 

. 'ík 8 

:DiK3n maniyn Dmyn D-naan nmn (65 't 
. ny>3 myu; 2 -)umn yyannn na^yasn ,ua 75 naan mna 2 (1 

.D-pn myu; 4 -|umn yyannn na^yasn ,ua 60 naan mna 3 (2 

.qt> 3 nyu; { -|umn yyawan na^yaan ,ua 40 naan mna 2 (3 

.cmn nyu; 1 lumn m^yiQn ,ua 40 naan nanaaycnmKa^D nansasu; 2 (4 

• unann myu; 10 -junan ^yaan ,ua 400 p ynan (5 

Diurnn b\u nnapn ^nuo ,it nmn ‘pnumn man nnanu; Danon m< num 
■>"b 3.10 ton ,nyu;-um t 7 , ’p 30 ^ann ,yanpn Da^umnu; ,ya*p dk ,(nr> 60) 

. 'aK 7.8 n^ay tpaa nyw-uaa^p boa 
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. 


ü']3ny mo nrn - n hid 


?mn mu -ímn 


R. 


nmjn Dmirro mu mini 


o 


inx Vi^on mirm nmy "p ,tttV lu/nm nt 


U 


.(i 'n tpy) ^numn dit 1 ? mrm 


O 


bxyni ->3 ,hk-u i 'n tpy 3 piaru dk 


1 'r, tpx 


(I) nnyiy nmx Vya tnn rrmaynon pN mu 
“73 D’3’in it rmon .Qiijjn ^3 "(m mu 


oaru dk "DiT nn:ny nniK 1 ? n^aainn min 1 ? mu biyna D^mrmn Drn-iyn ik nmjn 
p-iyn ^yQ”' kV , l 7 iyn 3 nn-mn ira nprn rrony ^ya mr 1 ? nyvnn ,piv ,mu Vayna 
payrt nia” .buyna mim nro ,rwbn rrany ^ya mr 1 ? nynnn piy nam dkt piKaa 

.tpu/v> IK 

,*nsaa piy ba prub tk -iarí? jmtyaK pjo ,nra m Dnaayn nmbn mu -imm 
nmyv 73 K 3 prub ik biyanb pn .biyna poan wibvm dk .ib-apn nmna irmu> ->Q3 

.(2'n n->y) nrn m ,bjyna nnainnn ,D->33-iyn ba hk 



2 'n yps 
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o 


3'n ii’s 


Dnaayn Va □•mVn .unow ^aa 
nnaayn nnK dk . rrra ht mu Vayna 
inw EPKTrinu; ik , nVnya Wan kyt» 
nKynnan ,V;iynn nmya npoaj .Vjynnn 
tpiaiyn Van ,mm nnm npuaj nan 
. (3'n Tpy) ViyaV D^pioau 


mu ^avn bw nbipu/n nvnannn 

riK “yniow Vaa . r x nnainn Vya ,intyVa “|-m<a ,7»Vro Vma umunau/ mu 

□k .íanuV mm uma ni<ynj ^in bw wnaanm V-wn ,wvmnn Vian p ,Vmnn 
-irm iriKn Vmn nrnannu/ nn , r 2 Tty»un innunn nV-u naoinn ntorina 

r t = Rj + r 2 :mnn (r t ) 

-|U/nna rrr n-naim nm V->tan .tpVm -»au/ bw mu tdtq jjo nann ->a ,ana 
,-nua rvnatra .rvPTmnn aaon bw nVnpum nmannnu/ ,nti -pn nya-un njponrt .nr 1 ? 

:nvman rmvnjnnn mau 1 ? rmu; 

Rj = Rx + R 2 + R 3 + . • • 


. mo Tin*m .o^imniD r 3 =20Q r 2 =15Q R^lOfl rnmVw :KmiT 

.n^pwn rmrunnn hk num 

Ry = Ri + R 2 + R 3 = 10 + 15 + 20 = 45fl 


mu imnn m i w mmnnn 

rvnannnn ain/rt Krrcrun ^npn ,nwa nnmran , (R) nr»mainn n ■umunn dk 

:HKDn rmyn ruc ,n*7ipu;n 


r t 


r + r + r + 


cnays n 



:pV 
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C o 


.moa rvnmn» oir 20 nnaann mbya nnu 10 :xmn 


.nbipwn nnaannn nx awn 
R T = nR = 10 X 20 = 200 ÍJ 

■>nu bxyni d“ith rmyiy nw>n 

□ku/ ,rrnaann rmiK xn nua rvnainn nnruann bw , (r t ) nbipum rrnannnn 
(4'n nry) bayna nnn nnny runu/n xb ,rmnxn ba mpna ,-íbnumn bayna mara 

.npnn imxb aairm xin nyxa 



jnn ,D-naann inx ba.yn mirn bayna tnrn nnany nxu; ,ixan yau 

: (r t ) nbipu/n rmaannn nx tpau/rmu/ -inxb ,dik pin myynxa atvnb 


i 


_u_ 

RT 


o'mino R 4=10 r 3 =20 r 2 =30 R^éíí D '113 nymx :xmn 

.'jjynn dith nnxiy nu nrn .d'?!! 24 b\r nnn npn 1 ? noa 


R T = Ri + R2 + R3 + R4 = 6 + 3 + 2 + 1 = 12£í 


_y_ 24 

R T 12 


2 A 
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nnn Van 



paon "pax ip ^a ,rma 
(aiuaaa) bbinnn n->bnum n’n:N 
,( 5 'mi’y) r payb g 

pa anx aunubn D^aarin 

traarroí bbirmn bu; r>pan 
; payn bw "ppnn pa ^u; aunubn 
(Vi) aunubnn 12 ,aanon nam 
?-p^ na^oa rm .(v 2 ) aunubnn ynynu; mn maa nnn p->yn 


d"it nana nnTm maaannn by nnnn aaann ,D->nmp n-ipaaa ,n->xa aaaw ->33 
."nnn b a n" napn nnn aoan , maaannn ina-by ,ayia ~pn nxyina pbnum 


nm -pna nnn pnrn (v 2 ) aunubnn yinn ,paa 5 'n anya pianai aima dx 
mnaann nnnn ,bbirmn bx payn m aannn t *ynKn ipn . (v^ aunubnn piynty 
anya axmnn baynn pK ,naixab .nnn ban naa-by yain it namm ,n"im aaynb 
nx Diirnn "pbwn bw Ri mnaann inmaaann unbum aamnn mo bayn xbx 5 r n 
n^nn bw R x mnaann aiun ,pnyn bw R maaannn ,pnyn bx bbinnnn nntn 

.( 6 'n nny) bbirmn bx R pnynn n-im nx nnnnn 

ban ymm Ri mnnaannn -> 3 a by 
npan pa iwn ,nnnn ir namni ,nnn 
.mpnn nnnn "|ina xin , R payn bw 
nnnn ban ’a ,mnnx D^bma ,nmb pn 
.mpnn nnnn -jana r payn na by 
mbnu/n rnanax paob unnn nu/xa ,pb 
nnpb wi ,nnnn mpnn pman payb 
mpn panbi ,Dmpa nnnn ban nx pauma 
.payb unnnn nm nnn maa nnn by 2 nnn 

banb nma (r) mnaann pa paim (1) -ibnum pat pa nmbi paob pn 

. (u) nnn 

mnaann 13a by nnnn bani b^xin ,pix pin myynxa p^awrm nnnn ban nx 

:maaann "pn naim ,nam nnyiyb nim omai - maaannb aun orna xyna 


1 — e=i 

R. 


(D 



6'n avs 
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U = IR 


.□is 6 innaannw pnx in dyit naax 5 bw nasiya cnr ixnan 
• pnsn ’ai Vy nnan 'asa nx awn 

U = IR = 5 x 6 = 30V 

nnn nj n'7 niiannnn Ri r 2 R 3 nmu nunbv bw mu Viyn yiain 7'n Tv>ya 

Tuy pa mpn ba mm nnm irnon . 1 xm Vayna mm nnyiy . u nnn Vya 
(v 2 ) nunuVun , Ri nun ma by nnan Van nx min (Vi) nunuVnn nn ,nrnpi 
^ by nnnn Van nx mm (v 3 ) nunuVum , r 2 min ’n by nnnn Van nx mm 

. r 3 nun 



. (1) rmyiyn nmx Vya dit dtit ,tw n-nmnn nmma .cmim n w\bw yn 

:dik pm myynxa nmun mnb\u by nnnn ^an nx aumV p nx Vau 

mvp r^ mi Vy nnnn Van 


u i = IR i 


u 2 = ir 2 
U 3 = IR 3 


:iT»m r 2 ma Vy nnnn Van 
tnma r 3 aaa Vy nnnn Van 
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R/20a R 2 



-i Rj ’na Vy nnan •'Vsa nx awn :Knm 
.8'n nrsa D’y>sian 

Uj = IRi = 2 x 20 = 40V 
U 2 = ir 2 = 2 x 30 = 60V 


I •6A Q5n 

- 


L 


0 , 5 n 


9'n tpx 


RHOa 



R 2 - 20 a 


nnajnntp ,ip 9 r n tpxi :Kmn 
napn. 0.5^ xvi ína 

inMiyu? d-iti ]T*iQn ,pn:s Tiru ipn 

."ISBN 6 
.ipn nnan ^dq hk n\rn 

iP R = °- 5 + °- 5 = 1ÍJ 

ipU = I * ip R = 6 X 1 = 6V 

mx Va ’js Vy nnan ’Vsa nx a\yn :Klun 
Tpsaw o’Bina o’ysian ,o->naana 

.10'n 

: r t nVipwn nnaannn nx nV’nn awna 


Rj = Rl + R 2 + R 3 = 10 + 20 + 30 = 60Í2 


I 


:rpnn Vayaa onn nasiy 


_U_ _ 120 
Rt 60 


2a 


:naa Va ’aa Vy nnan •'Vsa nx nny a®nV Vaia 


Uj = iRj = 2 x 10 = 20V 


U 2 = IR 2 = 2 x 20 = 40V 


U 3 = IR 3 = 2 x 30 = 60V 


156 
















25 bw ou ym »DTK 2 wnaannw ip mysaxa f *nsnan tinan pns wun 
dk - pnxn •>ai-'?y nnnn ban nxi ipa nnnn Vsn nx 3»n .nsnx 

.DTK 10 ínniann 

ip U = I x ip R = 25 x 2 = 50V 
-is U = 1 x ns R = 25 * 10 = 250v 

.nnn Van m ia y>x (‘myna tnr nn , ~iT yx my ^a 

nvm bw mu biyn nxmn 11 'n nmya 
,mna xm m biynw Tna .nnK mu ionn 
■nt t>kt b->tn n .nu rranT ia y>x it nmom 
mwn ,nnnm ,nnn Van ni ia nrni -1 x 1 ? ,dit 
nnn 1 ? miu; rr»rr» , b -t a nrnpin pa 

.mpnn 


rpra-ppb nnnn iVon pin 

miK mu buyn nxinn 12'n nnya 
iT naiaya ."na ■> 3 y" nwa nma 1 ? 

tp-m nunbun u nnn ^ya nnn ~npn 
, Uj nnn Vau Ri tian by .Ri r 2 R 3 
R 3 nmn ^yi u 2 nnn ^am r 2 uan by 

. u 3 nnn bau 

DmunuVn nyanx ht ‘nyna nara 
by nnnn iban nx vrjni nrm nunbuw ia 
-npnn nnn nx nnn’ ’y:nm ,nmin na 

.( 13 'n nmy) 

maoP rmiy npnn nnn ->a naima 

.bayna nnnn ^an 

u = Ui + u 2 + u 3 


13'n nvs 


A B 



i 


-© * &y 


Ui 

U 2 

lh 

a 1 - 1 

1 f _, , 

' cm • 

Ri 

R 2 

R 3 


'0 

c 

0 

i 


Ui 

12 'n tps 

U 2 

U 3 


1—1 


-©■ 


-®- 

O u 
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s’^3 isiio mipi 1 ? .ni-uj b\u nson ‘ya xy wrb •»ntyy rtanyai ^iKin 


U = Uj + u 2 + u 3 +. 

:"imK "tjimY>p" •>T>-‘yy rrou nuv ht pin 
.npnn nrinb nnw ,rn) Vayna ,nnnn ibsn duo 
: n7Kan o^iipan myn •> - p-‘yy nmnNn Knoun riK rma. 

U 1 = IRj u 2 = ir 2 u 3 = ir 3 

u = irj + ir 2 + ir 3 + . . . , :Vapn 

rtiwuno* yim Vk ik-vu pV .qnwn dtu Kin (i) dwi uku> 133 

u = I (R: + r 2 + r 3 + . . . . ) 

:^np3 (r t ) rfrnpu/n rvnunrb mw ,mu bwm ,nr»minnn maon 

u = ir t 

nbipu/n nrmnm □im nbBsnb mny , "mu bayna ,"npnn nnnu; ,imN min 

. ^jynn bw 

R 3 =15s' 2 , R 2 =10ft , Ri=5fi romã nunVu>a aamo ’-no Viya :KDin 

.tsok 2 K’n Vjyaa oirn naxiy 
.npan nna nxi uj Va Vy nnan *pa nK atyn 

U 1 = IRi =2x5= íov 
U 2 = IR 2 = 2 x 10 = 20V 

U 3 = IR 3 = 2 x 15 = 30v 

U = Uj + U 2 + U 3 = 10 + 20 + 30 = 60V 

Rj = Rl + R 2 + R 3 = 5 + 10 + 15 = 30Í2 rrvjw yna 1K 

U = IRj = 2 x 30 = 60V 
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5ya ip yn aVn 220 'rw nna mpaa pna ,oit< 20 ínnaannw ,pns :KDin 
.□is 1 mn Dna ins *?3 nnaannw .omVia ->vb 
.pnxn ->aD 5y nnan nxi ipa nnan 'jaa nx awn 


R t = 20 + 1 + 1 = 22fl 

1 ’l-W- i0k 


U = 

I 

x R 

= 10 

x 2 = 

2ov 

1p 


w 



u = 

I 

X R 

= 10 

x 20 

= 200 V 

“IX 


“IX 




u = 

u 

- U = 

220 - 

- 20 = 

■ 200 V 

“IX 







: ix 



1 4'n tpx 


U = U 


EA 


mo Pya y>sia 14 'n nr>xa :KM11 
.Ri R2 R3 Ri, orna nyns p 
nana ox ,nDao'?n pm na 
D rmipm pa nnx oya 
7’a n^w oys , e -i 
□ ysi E -i C nmpan 
? E -i B nmpan pa 

' ?mpan nna ma 

U ED = IR 4 = 0.5 x l = 0.5V 

U EC = I (R 3 +R 4 ) = 0.5 x 6 = 3V 

IL = I (R 2 +R 3 +R 4 ) = 0.5 x 8 = 4V 
Ld 

= I (R 1 +R 2 +R 3 +R 4 ) = 0.5 x 12 = 6 V 


nun orna ,-nua pnmrron ,nma pa p^nnn ~npnn nnn pa ,dwi iik 
. mV maj rnrr» rr^y nnnn 'yan ,-inv nmaa noan rrnaanmy Vaa .mnaann 1 ? 
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(h"kd) jnan-riup^Kn-rrDn 

nono’?-!! ,n:u , n^io rVbinn i^nu/n Viyn rum 

. 15'n nmya nxinns posm 

• wuòa nnn nunobnn p->yn ,mns posnn imo 
■ pnj nnn nonoVnn p->y> , posnn hk qtuidu; yans 
baynm posnn nK Dmiou; yj-nu; ,p nx ,mnn .nnr> 
m by xm nbxunn n^xum .nnn bsn n^p ,nm nnt 

? nnnn Vsu mi nr>x 

(r) "n •> n ■>: d n n n n n" nnn mpn bib 
,mpnn bw nmjsn mnunnn by ymn nnn ^sn px 
i" y 1 3 s - n u p V k - m 3" -nnpn ,mns bxym 
posnn nx ni-uiou/ yinn .nnn mpn bw inmnn nnnn xm (n"xs) yijn-nop^xn-msn 
1T nmom ,mpnn (au) "•> n ■» j s nnn b s n" n^spn .dit nmT bxynyi 
• (u) "d ■» p n n n n n" ••mpn nnr> -pnj nnn pryn nonu^nn 

,nnnn -»bsn msob nrnv mo Viynn mpnn nnnu; , nmxn ,tpnsmp pin ^s 1 ? 

:mun^7 bsu 

e = u + AU 



.^jyns d~it mir px my 'js . 

nnnn nx piyn.nuno^mm 
. (E) mxn po 1 ? onnu mix 


[v] nnnn mpn bw n"xnn : e 
[ v] (biym nnnn ^sn ix) mpnn bw nipmn nnn : u 

[v] innsn nnnn *7sn : au 

bw mpnnn nnn nx nu>rb pn nmyynxs ,nsou xnou p->sn^ ‘mj it xnoun 

pnijsn nnnn ^sm n"xsn n^yrn nuno ,mpnn 

U = E - AU 

xin ,D’iDn ona , , o , JDn nnnn bsai o*7ii 12.2 xin msa *?u> a"xan ixnnn 

.D’pnnn nna nx mpn . 0*711 0.2 


U = E - AU = 12.2 - 0.2 = 12V 
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1 6'n tpx 


,mx ‘nyn nny mm 

numnnxi "lunubn ,naniyn mj »yi 3 p "uj 

. ( 16 'n TPy) 

runuron mm bw ^mn nnn i-p-^y 
rfrnpum nrmnnn nx o-nu>n ux (uuonxn) 
mm m mnwn "pn nxvinm biynn bw 
nnyiya jiunuVnn myymn Tinm jn^ion bw mptnn nnn 13 , nrmn .bjynn 
-pV nmon .tppinn nnn pp-> p ,~inr» hVtu mm nnyiyw bnm .‘nyna mim mm 
n-inn biynu mm nnynyu? bon .mm nnviyn ^i^nn , n^ion mriDn nnnn ^sn ton 

.-in^sn nnnn Vsn m b~ix> p .mv nVim 

:D1X pin ■>D I ? 


áU = Ir 


•>nnsn nnnn Vsn : Aü 
Viynn mm nnyny : 1 
.-npnn bw mmisn nrujnnn : r 


:V3p3 u=e-au xrrcnm -pnn nr 'íun my: dx 


u = e - Ir 


,~npm bw mnnsn nnmnnn nx nixi 1 ? irvn 
.( 17 'n -ir»y) npnn ny tu» mmnn xm i‘rno 

I = ~ = —--— mmn Vjynn 1 mm nnyiy 

Rj R + r 

E r 

AU = Ir = m :rpm AU nnnn ^Dn 

= (rfrbnon Vu; n^pnnn nnn) r ■oa by nnnn 

R + r 



1 7'n tpx 
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nVyaa t DTK 0.1 n’»’js nminm 6 a"Ka nVyn nWio :Kmn 

:au?n ,DiK 2.9 mnaannw ,pny 
.^yan oirn nasiy nu (n 
.’ aasn nnan bsa nK (a 
. (n^Vion opinn nna) pnsn ’aa 9y nnan nv. (a 

I = J- = —L_ = _6_ = 6 _ 

R t R + r 2.9 + 0.1 3 

AU = Ir = 2 x 0.1 = 0.2V 
U = IR = 2 x 2.9 = 5.8V 

U = E - AU = 6 - 0.2 = 5.8V : 1 K 

rpbbo nmya t^nanp pin ru< nny nou 
.npan bw a"K3^ mu/ ,~mu ^ayaa ,nnan ^aa mao 

E = Uj + U 2 + U 3 + . . . . 


. AU = ir -Knoun myyma aunna nna-mpaa ^a^an nnan Vaa ■o prwn 
■>n->asn nnan baa m nvn ,imi nmaa npa bw manan mrmnniy ‘yaa :yau nra 
"inT> “pai nroan nnan ‘yaa m n^n’ om 1 nanai nianan nnajnrmu/ ‘yaan ,-irvp mai 

;nniK aimiTau/ ,naiai na ton mpan bw nrraan nnunnn - DWioa Dinpaa 

• i bw io"K3b nnu> mpan bw Dpnnn-nna ^a nimjn rrr nnpaa 


mu baynn psunn 

,mo Viyaa yiran , r nnunn bya ,wu^a mi vp-^y -pyjn .paonn 

. p = i 2 r :nm 

:ik p = i 2 r t mm imaÍ7ra Viyan ->t> by "pyjn paonn 

P = I 2 (Ri + R 2 + R 3 + . . . ) = I 2 Rj + i 2 r 2 + i 2 r 3 + . . . 
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□•onyjn > q , >pBonn mao 1 ? nnw ,inp biyn •>~p- l 7y "pyjn ,pBPnn ;-o dikti uk 

.tp-rnan pnanyn Tf-Vy 

narnya ou otit o lD3 D^nainan ,Ri=10í2 R 2 =20fi D’ii3 ■>3U7 vn :KDin 

.noax 3 'ju; 

-Vy psar) ,psonn mo ,D->-iJ3na inx ^a •>T*-’?y Tmn ,psonn ns awn 

•Viyan ’t» 


Pl = I 2r 1 = 3 2 X 10 = 9 X 10 = 90W 

p 2 = i2r 2 = 3 2 x 20 = 9 x 20 = 180W 

P = pj + p 2 = 90 + 180 = 270W 

P = I 2 R T = I 2 (Ri+R 2 ) = 3 2 (10+20)= 9 x 30 = 270W :1K 


■mu -nn^nn niunwu? 

n n n nbsn (k 

.mu^a pny umunn pk .iiipd nnn rfynn Kin p^np^yn p^unn^iyn mK 
rppsnn nyi< , ,- nu -nmna -m v^k pnnrro ,nunn nnnn -pna nnn 1 ? nyi^nn 
Kin vbn nnn 1 ? mw pnyn ^s-^y nnnn Vantu pvu ,nmyn nnnn nK bisrò 

. (I8 r n Tpy) nynn 


1 ÍOV 



MU V 


J 

220V 

110V 

1 L 

o 

1 _ 



J 


18 'n ti rs 


nyran jans 
110V nnn 1 ? 


163 















D-iT n^n (a 

Vyn n^yn irrany w Dijnnyn piei ^aynD mm nK Vmm 1 ? Dirijiyn nuno 

.••"no naaa unnwnb D^rru ,D-nDn -py 

riK .D^n 1 2-b nny nb nmrmn ,uuoiKn bw D^unn y>Din 19'n ny>y3 

. ddk 1 ? nyn qik io-n nuu/ 1 ? ima ht uddiki bw mnaannn 



1*1,2 A 


2a 


riR* 0 -* 10 n 

In 


—*■ nyp ont 



,ik 7 d npm rroyny ^yn dit ^aynn mnr» , "n y p" 

. ywrb b^y nnynm 


■nnpn , DDK nym 
, "n y p Di t" iripn 


kV Vaynn mnmn tnmu; (ympVi ^aynn mm nK t 7-5narr t 7 □'ímjiyn uk dk 
nuno ,nt nyna .dik 2 mmajnnu' mu na: ‘jaynn ibwb irVy ,nsraK 6 by n by> 
DUDiKin nuno .idok 6 biyni mm nnyiy nmn ,nm::nn ddk 1 ? innn uuDiKtn 
:(nnynn bw nm->:Dn mna:nnn nramn) nmn ^aym mm nnyiy .dik io- 1 ? ]ron 


i 


_E_ = 12 _ 12 = 

Ry 10 + 2 * 12 


tu b w nnnnn n ■? n a n (a 

bw Dma: íarnuna -|k ,dtk 1500 innnnnD ,naa^> mp 1 ? 1 »m:: 

.dik 500 bm DIK 1000 

. ( 20 'n nT>y) dik 500 bw na:i dik 1000 byj na: mun cpnnnn i:k nr nnpm 
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20'n ars 


nniD-is iK üiw •> p V mni3 m’n (n 

mpEQ .nmoaa ik uiunp "piyV maa nuau aanV imvn aaiynn DimyV 

awa panV jnu ,Viapn aiavia nVVioV ,^na nnn 1 ? nnyunn mnu aarf? 

4 aiy>uo nnnV ayun inn nriK Va au/K ,nuau 55 aanV inu ,KnnaV . nu?aV 

.uVu 220 bw nunV nua ,uVu 

.Tu<aa mVyan im uVn 4 mm mau Va Vy nnnn Van ,m mpna 

run Vy ,nViya VVan Kyn nnK mauiy ■n .Via:» pacnn m y>yn aiamV 

.niu aiama maairu puna ,ruVyan kV nuaun Vau? 

u V ii i i 0-b nnyi’Bn nmn «'ín 1 '» ( n 

,uVn no nnnV mnyunn ,ouaaya a-mxa tuunan vm .unn aaau; ma 

.uVu 110 Kin a"HKa nunn nnm bwin 

umniyn b Vau nya ,K">n nVxuun nVKiun .uVu 220 kih uyaKa nunn nnn 

.uVn no nn»V mnyunn ,maua uynxa 

nnpV w> "jk .mua mau mu? aanV :Kim ,naiKaV ,uiu>a nxaj panan 
mn by ,mnunn nmx mVya nunV ma^n maun ->tww ,nr napna .yiauma 
- nuiu; yuVy rmnn ^Van um ,nnu/ pnunn dk .nuw um imVy nnnn 'Vaniv 

.t\au/m uVn no-n maa nnna Vyam maun nru< 

uaana ,iaV ->k ;rmiy paon mVya pu> hVk p nvuy maunn mVya mau 
□k nV^nn pmaV imVy ,uVn 220 nnnV mua ,uVu lio nnnV mnyunn ,mau 

.rmu/ ipaun 
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n p~\zb rvnym m^Ku; 


V>myi’ nK i n 3 

.rum ]rm nnx pi nyx .manu/n iDon rh kw .mna m^iy «pix "ins 1 ? 

nx mnvn pn anx 1 ? .rm tp by nmx pobi ,nai33n rmtvnn nx mm 1 ? ^by 
"mx imnn ~\b pin rins ay jnap 1 ? 113 ason tyioa nvnynn maiumn ny T»maittm 

.nan 1 ? 

?Dmj bw mu nuin ymn Qixan nwunnnn nnxa (1 'n 
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icptu bw mo aanvan (3'n 

.onaan Vaa naxay nms Vya oar aaay (k 
. armuníi’? ~\w orna nasaa aaa Vaa oavi nasay (a 

.innunn’7 iasn orna nxsaa 'aaa oarn nasay (a 

.onaana iiaK *?aa naau; nasay *?ya oar aaay (a 

Kin Vaynn f mapn mapa ‘na mau; .aVnum bayaa ,mrn nnmy dk (4'n 

.pie Vaya (a .“iup oar baya (k 

. nnpa 'aaya (a .psaVn oar 'aaya (a 

naun nnu nanara (5'n 

. anan nptra oaa nasay 'aapa anva nnaaa anaaaannu; aaan (k 

.mva npan obt nasay 'aapa anr>a naaaa mnunnw aaan (a 

.anara nprnn Dam nasay nt< Vapa napaV ana->a aaapn aaan (a 

.onaan Vaa nn«? oaan nasay (a 

:ivprò Dn^ra nn ^iNaa abysa ,aim Dnnarran ^anisu; run by (6 Ta 

. nna iniNV D’Bxnia (n 

.□ar nasay nnis 1 ? D^sniD (a 

.nn® naaaann ’Vya (a 
.acpn D’aaiaa (a 

:-b mau; nau biyn bw rfrapum raaaaannn (7'ra 

.bayaa napaaannn oaao (k 

.Vayaa napaaannn Vu? onasnn onnn oaao (a 

.Vayaa napaaannn 'au; D">yaann oaao (a 
• bavao npsan arma.nmnan maaann (a 

tnVapum namannn ,ünaa bw nau biynb c\oaa aaj cynaa dk (8'n 


• nanuan k 1 ? 
• naaaannn Vaaaa p^n 


(a 

(1 


. fopn 
. 'aaan 


(K 

U 



i^aynn mm ,mu 'aaynn naa rpoia nx (9'n 


• PP’ (i 
.íaan nnaanna ’i*an (i 


.narnr’ x*a (x 

• Via’ (a 


:Kin nnn -nosn pny 1 ? *7:npnn nnnn (iO'n 


.nna inan (a 
.nna Vsa (i 


.□'^'saDis lo sn (x 

. 0 1< 7K , 3301S U?13n (O 


:Kin mnaann ias by nnn ^sn (i 1 'n 


.nnipj ’nu? pa oPs^joid u?isn (x 
.nmpj ’mr> pa nnan ni’i’ (o 
.nnunn nniK yn dit omian nnnn iiy’® (a 

. npan nna ni’i’ (i 

:NYna .-mu ‘yaynn ,naa ns by nnnn Vsn (12'n 


.innaannV nu?’ ornai ,iun in omn ,oirn nasiyV nu?' onn (x 
.innaann^ -psn ornai ,inn yii onrn .oirn nasiy 1 ? i»’ onn (a 
.iam □ mi oirn nasiyV -psn ornai innaannP iu?’ orra (a 
.1311 onrn oirn nauiyP "psn on’ai innaannV iisn orna (i 


:->3 yaip rima-Pp^ nnnn 'bsn pm (i 3'n 


.nnaannV -psn ornai nna9 i»' orra nxsaa *aayaa oirn namy (x 
.npan nna 1 ? mu? ,'iio "aayaa ,nnan ''asa oiao (a 
.npan nnaV nn® ,'Vapa 'aayaa ,nnan ''asa oiao (a 
.nnaannV iu?' on’ai oirn nasiyp nu?’ orna xsaa iaaa nnan Vsa (i 


:-b rmu? min 'aayna nnnn '^asn mao (14'n 


.Vayaa ini’a naiaan nnaanna ,oim nasiy n^saa (x 
.nnan npaa 'a’asn nnan Vsa (a 
. npan nna (a 

.nVipuan nnaannn "aiso o’aiTn masiy 'aw o'yia’in oiao (i 
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:D*n:un yo nran pb nra "nua D*nn nrra (i 5 r n 


.orw o^p^nn (a .npnunn 1 ? nu?*’ omn (k 

.'ny&n □ ~u v ? nu?’» on^n (i .nrnajnnV yisn ornn ( 3 

:mo ^aynn pmn ,tu ns *7y nnnn^an (I6 r n 

.nrujnnV Tjr on^n ksidj (n 
.nmann'? yan on^n kxej (n 
. nur on^n k b f nvuannn *?vn ay 'na (a 

.ínu^D on 1 n 1 ?'? is ,nrmnm ■nVn (t 


:Kin y^n-mup^K-rna (i 7 r n 

."uca nmna pixn nrmrimp nywn ,nno npa bv? rpm ya mwn ,nnan (x 
.mns i^u? Vayanw nywn ,nna npo Vw rpm mwn , nnan (n 

.bzwn mana jraan ^awn m: (a 
.^s^n Vayan nvnpa *>nu? 7 *>n m^írsatns unan (n 


:Kin mriD ^aym nnn (i8 r n 

.yoo-riop^x-ma (x 
.^ayan - nvnpa nu? 7 *»! cnVfcnxatnD unsn (1 
.nprn cm nMiy iaaa an-mu? nyun t nn^on nna (3 
.o^jpaa-rnp^K-mnn unsn (n 


:K*»n n^íon rmm (19 r n 

(3 . D 1 K (x 

(1 .tn (n 

:xm nna -npn ‘w rnrnJD nnaann (20 r n 

• Tipôn yn am nam^ nmannn (x 
• d“itü nzMny 1 ? oxnnn nanuran f nvnannn (n 
. mpan bu? nman í^p^p nyaian ,nmannn (3 
.mns *?ayanu? nyun mpan nyman ,nv 7 aannn (1 


.o^n 

."I3J3K 
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. i-p-^y npiyn nynps nw Sayn bw rfripum nnunnn (21 'n 

.□■«posan (3 .crnpn (x 

.□nanxn (t .nnan mpa (a 

:Kin nnn npm ■>n , us nnn Vsn (22'n 

.'jayan yn dit oman ,nnan (x 
.mpan Vu? ma’jsn nnunnn Tm on lamina 'jsun ,nnan (a 
.mpan bw rpm )’a tr^xnuoisn wnsn (1 
. mpaa nxun y^a-nop^xn-nan (n 

: -iu/fO yjn-nup^Kn-ma'? nnu> nnn mpn bw nvinn nnn (23 r n 

.^own d nr ia dtit 7 ’xi mns 'sayan (x 
.tnraa nmaa n3’x mpan Vw mamsn nnasnnn (a 
.nxa nmaa mpan Vip ma’Jsn nnaannn (a 
.yaa-inDpVxn-ma 1 ? mny mpmn nna 7 ’x mpa oiu>a (n 

nn T»iy> .‘yynn imnn irmy ,nnn mpn bw rpmb nnn-m amarro nu/»o ( 24 'n 

:nnnn 

. y-na-mop^xn-mana -paan o’pmn nna nx (x 

. yna-mopVxn-man nx (a 

.ronsn nnan bsa nx (a 

.□ias naa xin ix w aw pmy mpan ox (n 

tnipnnn nnn .n^bio ipi^ omv mmn Dy (25'n 

.mns 'aayaa nnana mas mm (x 
.mns 'aayaa nnana -paa mm (a 
.mns bayaa nna 1 ? nn»’ (3 
.mns 'aayaa nna 1 ? miuri mn’ namnai , nVnn n 1 (n 
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:pnyn m-mnn Vnn dk .runu>n rrruann bya pnv nrra nVbio (26 'n 

.nPion ’pm pa nnan n^y» (x 
.nPion •>pnn pa nnan vr» (a 
• mP Vnn’ txi ,cpioa "py 1 ? ny nby» nVnnna (a 
.\nx’nn Viyan nnunni ’Pn i3’x cpptnn nna (n 


:ny»Qin nnn mpn bw mn-nan mnoannn (27'n 


. Papaa □•>n'>y’7i maa omy 1 ? (1 
. mV nn’®n ps (n 


.mpan oy Vapaa (x 
mpan ay nina (a 


U = E + AU 
AU = E + U 


:Knoun myj nnn mpn bv Dpnnn nnn aittnrfy 

(3 e = u - AU (x 

(n U = E - AU (a 


( 28 'n 


mpnn bw n"ion 

.mny xP nxu?” (1 
. naouu? nmannn piya ’Pn (n 


.nua tpu naj tpsnmn mu Pyna 

.nVy’ (x 
.nm (a 


(29'n 


mpnn bw npnnn nnn 

xp nxum (3 
.nsouw nnaannn ■pya ’Pn (n 


.nua tpn nj d^oto mu Vayna (30 'n 

.nVy’ (x 
.ti’ (a 


mpnn bw n"Kan ,mu Pynn tnnan nnx ni< □•>K - >2nn dk (31 'n 

.->13’® xP nxw>-> (3 .nVy’ (x 

• nVipwn nnaanna ’Pn (n .m (a 

mpnn bw nipnnn nnn pmu Vaynn onun nnx nN Dwyin dk (32 'n 

ma’» xP nxu> , '> (3 .np’ (x 

• nPpu>n nnaanna ’Pn (n .nm (a 
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•nu/xa ,->ann tnt pson nnn npn (33'n 

. mra nnuj nv nyan Vu/ n^ipu/n nvnannn (x 
.n , on 1 naiaa xv Vyan bw nnpu/n nnunnn (a 
.Dsx xv Viyan nnunn (j 
. nms nyan (i 

n i ■> y a 

?nua maamn ,R4=3on ,R3=26R ,R 2 =i6n ,Ri=ioo :mna 4 (i 'n 

.rònpu/n nruannn nx au/n 

nVnpu/n mnannn .nua mnairra , R 3 -1 R2= 2 «3 fi * R i =1 * 7fi :D ,- uj 3 (2 n 

. r 3 nx aum . mx 7.6 xvt 

Hioirí? w ia nr»x . r 2 =68íi -i Ri=34í 2 mna vun aann mu ‘nyn (3'n 

?mx 1 32-b n^apu/n mnannn nx 'vnn 1 ? Dvmyn dx ,mua 

. r 3 = 3Rx , r 2 = 2 Rj , Ri :onaa mnlw nw toyna (4'n 
.mx 72 xvi ur\bw n*npu/n mnannn nx ,nvnnannn bw manyn nx aum 

mnann .‘napna nym nua nys mnairm .Vroum man bw ,mmrm ^ma vu/ (5'n 

.mx 30 vum num mx 20 yiu/xm 
. maynrra nnx baa n^apu/n mnannn nx au/n 

□mx bw n^apum namannn .mx 50 xvi nua mna vu/ bw nVapum nnanann (6 n 
.dd^v HK 2\vn .dik 8 K^n b^2p722 n^-mra nxvprQ 

.D^y: '>W 2 mKVi^a *>my 2 Din :m"nn 

.nua mnaan» nnavia mx 12 va nvu nunV w bw rfrapum nanannn nx au/n (7'n 
.na bi bw aany nx au/n .mx 70 xvi nua maau/ mna 10 bw n^apum nnanann (8'n 
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bw nvuann v\iw miu mu .dik 24 kti mu bayn bw nVipwn rrnwnnn (9 r n 
.niK 64 mrtn nVipum nvmnnrw run by nua t^omb "pby ,tnx 5 


Ri.l2n R 2 «13 a R 3 =23a 



—O o— 

U = 24V 
21 r n ira 


.^jynn mnn mm nnuy nx iwn (10'n 
.21 'n D^unm yisinn 



40* 0-2 00n 

-o o - • 

240V 

22 'n tpx 


bwni DTirnu; mm nnyiy vra (i i 'n 
■uun ,22 r n cpunna ymnn 
? runuron "mn bw nnnyipn mnynn 


2n 8 a 



biyiu-npnn nnn nx aum (k (12'n 
• 23'n munm yiQinn 
ux ,mm nnviy mnn rm (a 
rnx 6 bw rpij -m rpou 
?-nua 



•o o- 

240V 


, R iun bw imy nK aum (13'n 
• 24'n D^unna y>smn 


24'n tpx 
























,25'n Diunmuj ^jyan mtn nayiy (14'n 
nxyinn 0.4-1. 2A mnnn nanu/n 
. r 2 uutnxnn bw nmanrtn -nru/a 
.uuoixnn bw n^nnian imnaann nx nu/n 


20a P 2 




I 


26 'n tpx 


f mno 26 'n ovina posan nu/xn (15 'n 
irmnm , 0.5 a pryn mtn-in 
. o.2A ynyn mm-nn mns 
Rj n’t:un bw D->nnyn nx nu/n 
. r 2 -i 


300V 



27 'n tps 


nmmnn rnnaann nnu/ rmu u/u/ ( 16 'n 
nxinnn ,nnn mpn bx nun 
.27'n n^unnn 
.baynn mtn nnyiy n^nn rro (k 
? poann nx nuoa qn 
mpnn nnn rrnrfr T>ny nn (n 
□nr baynn mw rua by 
nnu/->nu/ ,nnyiy nmx *7yn 
?nn‘?n mnu ynnx nnairm nu/xn , 'x p^nn 



28 'n tpx 


pny V^ysa ubm 100 bw bb~\Vin (17'n 
OP myvaxn runu/a nvnann ^yn 
mx 1 x^n ~\bw "pVin bi mnunnu/ 
mtn nayiy nx nu/n . (28'n nr/y) 
bw D^Jiy/pn □■>nyan nirn biynn 

. pnyn 


174 






























nn ,mus nmsinn unims .nnaann ’iiu; mnm mu ->iw -nas ■íVnum -mn ( 18 'n 
T^mpns Dnsirm Dmms ■pyan mm ínn .nsnx 8 msmy 


wi\u ,-uan -py ínn .u^n 8 bw nnn mpn 1 ? nsirin ,mx i .5 ínnaanrw ,pny (19'n 
. mnx 2 -b ^ayns mrn nnyiy riK bman 1 ? ms pny 1 ? mus rpoin 1 ? 


isrf? w> ma rrnx .nsnx 8 bw rinyiys dst 1 ? nymn ,mx 15 mnoannu/ ,pny ( 20 'n 
Tu 1 ?!! 220 bw nnn mpn niyynxs i^ysn 1 ? ms pny 1 ? mus 


mpn 1 ? mus r x r 2 nmaan nx nmsnn dx . r x r 2 r 3 nnn nwòw Dmna (21 r n 
nx nmsnn nyxs . 0.8A bw nnyiys xm ‘aayns mm jUVn 24 bw nrm 
-uyxs! ,-ianx 0.48 bw rmyiys x!n ^ayns mm f m?a ínixV mus r 2 r 3 

.nanx 0.6 xm mm rmyiy , Ri r 3 Dmsirm 
• Ri r 2 r 3 nmiin mny nx sum 



nmaan ma by nnnn ^an nx sum (22 'n 
tnunna mysinn , Rj r 2 r 3 

. 29 r n 


—o o— 

29'n m’s 



30'n mm 


mmsu; nmnns y>ainn ,mm-in (23'n 
nnnmni , 3 . 2 a p->yn ,30'n 
. 51 . 2 v T^yn 
. r naan "py nx num 


6 1 bw nnnn nuun 'n 1000 ismxu/ ,nwra -p^in ^aa by nnnn ban nx sum (24 'n 

.nsnx 2 xm isn mim mm nnyiy nx ,-)"nn 
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.-i"nn 4 bw “inn nuu' ipyn nunra in^TO w •nu/y ,-ivn 200 "inxn ^num np (25 'n 
.nanx 2 xm ipn mm nnyiy nx ,paonn moan nxi ipn nnnn Pan nx num 

.-i"nn 0.3 mnn roun nun 50 inmxu/ ,nunra Pm rpiPn P">Po (26'n 
nmm mrn nnyiy dx ,rp-Py -pyan paonn nxi P^Pon nnnn Pan nx num 

.nanx 0.5 xm mnn 

.uPn 100 bw nnn mpnP mun nmmrro R 2 = 300S7 Ri = 200fi Dmu nu/ (27'n 

.nmnnn nnx Pn mi by nnnn Pan nx num 


:]im 31 r n nnyn (28'n 

u 3 = 20V 
U 2 = 17.5V 
R x = 4.5Í2 
I = 5A 


Ut 

U 2 

Us 




~ L r7 J_ 

R2 

1 R 3 1 

31'n TPs 


Ul R 2 R 3 


mum 


bw nnn mpnP mun nmmrra R 3 =25fi r 2 =15íí R X -ion nm:ü nunPu/ (29 'n 

.tü Pn na by nnnn Pan nx num .oPn 220 

byn np nnyynxn uPnn 230 bw nnpnP nmna ,mx 4 bw nmaann Pyn ,pnar (30'n 
-|-n mirn ,mrn nnyny nx num .mx 0.3 T»Pin Pn nnnnn .nmipnn nu/ 

.n->Py nnnn Pan nxn ,p"iyn 


:nvmunn ipyn nnnny nymx ny nnun nnnnn uPnn 1000 bw nnunu (31 'n 
Rl=500 R 2 =100ft R 3 =25fi R 4 =25£7 

.Dnnnyrm nnx Pn mn by nnnn Pan nx num 


100 Pw nnn Pan ,n"p 2 -pnxn n"nn i« bw nnn mw Pyn nu/nru y-Vin by (32'n 

.yipnnn mm nnyiy nx num .uPnn 
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mm nnany nK mau/n ,32 'n iT>ynu/ nnuina ymnn ,uuoiKm myynto (33 'n 

nnnn m ninu/n -pn nKYinm 

,piY3 

■uu/n pnvn nnnn Vnn rw num 
.uuoiKin b\u n^aivpn mnynn 

220 Kin un 1 ? nma by nnnn ^sn ( 34 'n 
K->n nnn min nnyiyi (UVn 
nnaann m num .mnK 0.26 
.rnnnyn nmmsnun nman 

,nu bn bw imnaann nn . dik 50000 Km moa nmaa ‘•aw bw n^ipum nnaannn (35 n 
nn D-nian by nnnn ^nn ,uVn 500 bw nnn -npn 1 ? ,TW 3 nmmnn nmmn dk 

300-1 uVn 200 

ínn .uVn 290 bw nmaan ynn ,nsnK 10 bw nnanyn mi Trorn ,omy ( 36 'n 
?u‘?n 220 Kin omyn ^na-^y nnnn dk ,ipn nnaann 

Rj by nnnn ‘asn .u^n 200 bw nnnnipn^ mun nmavro r 2 -t Ri nmaa nu/ (37 m 
r 2 rao Ri nK nu/n .nanK 1 Km baynn mm nnyiyi u^n 50 Kin 

DVyynn nnKnu/ ,-p 1 ? nb mu/. Ri R 2 R 3 :nwi 33'n-nnrnu/mainan (38'n 

.'ynpnn nu>m nun mnaan mimrna 



42o 



33 'n tpx 
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■y»Vm Va bw innn nuun ,iun 200 mn u^^bva w Vya nunra ip bw idhk ( 39 'n 
rv^mm rnruK ,rrr ip myynxa ,paon uVm 20 bw nnn mpn .V'nn 4 ian 

• oiK 2.2 innaanrw p~iyV 
.ípn nnnn Van nm pnyn pin y>a nnnn nK ,np3 mm nnyiy nK aum 

nnyiy .uVn 220 bw nnn mpnV mua n-narnn Ri r 2 R3 nmaa nunVtu ( 40 'n 
• uVn 30 Kin r x naan 12a by nnnn Vam nanx 2 k m Vayna mm 
. R3 naann np^aa Vna R 2 naanu> ,yvr> dk f D-naan nvmaann n« aum 

.ison 50 bw nnyaya mr -piy ,uVn 220 bw nnn npnn pinna Kynan ,pny (41 'n 

.din 1 wnaanrw ip myynKa ynn mima 
. p~iyn nnn ru< aum (k 
• uVn 220 mm pnyn nnnu/ nan by mpnn nnn nv»nV -pi* nn (2 

nnnn Van . dik 30-1 dik 10 Vu> nvmaann ">Vya D^naa ■•aw nmyn ■mia Vayna (42'n 
• vium naan ->aa by nnnn Van m aum .uVn 15 Kin piyíon naan na by 

■>aa by nnnn Van .yvr» mVa naa ny mua vairm ,nru< 2.5 irmaannu/ ,-na (43'n 

•uVn 18 ,Taum m Vyi uVn 3.6 ktt yvrm naan 
.yvn mVan naan bw mnaannn ru< aum 

manK 20 -piyi uVn 220 nnna Vyia ■jVnum yian (44 r n 
•uVn 240 Nin mpnn nnn dn ,ipn nvtaann m< aum 

n-*unna y^amn ,-npnn nnn m aum (45 'n 
pnrn nnnn-nn dk , 34 'n Tpyaw 
^ [ .uVn 3.9 

R 2 =0l5n 

U*?°-- 

34 'n iv>x 


Já 

R,* 0.1 5 a 
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120V 

35 'n irs 


nu/xn , r bw mny nx num (46'n 
nm u(?n 30 ]->iyn nnnn nn 
nv>y) nnnx 0.3 i^yn mrn 
.(35'n 



: num 36 r n munnb onmnn (47'n 
. baynn mm nnyny nx (x 
. r 2 - i Ri ^y nnnn ^sn nx (n 
. r 3 -py nx (a 
.üVn 8 y>->yn Viynn nnnn-nnu; yiT 


.nnn mpn 1 ? mun D-nrnnn r 3 =3í2 , R 2 =2n , Ri=in :nmaj nun^u; (48 'n 

. nnnx 5 xm ^jynn mm nnyiy 
.“npnn nnn nxi nu ^n by nnnn ^sn nx num 



nnunnn nx num 37 'n -ivynu/ D^unn 1 ? omnnn 
mo r 3 Vip nmannn nx , ^aynn bw n“?ipum 
Ri»24 a . ornam nu/bu/ Vy nnnn ■òsn 

R 2 *l6ft 

Rj 


(49'n 


37 'n tpx 


Ri R 2 R3*100 a 



—o o— 

220V 

38'n nnt 


baynn mm nnyiy nx num (50'n 
.38'n munnnu; 
u^n 100 y>->yn (Vi) rmnn td 
.obn 40 x>rm (v 2 ) nron im 
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1.5A 


U.-15V 



-o U °" 


39'n 


39 'n DiunnV onmno (51 'n 
Vy nnnn m ou/n 
nm r 3 -t r 2 Dnun 
.mpnn nnn 


40'n D-iunnV omnno (5 2' n 
, R 2 nun -py nK ou/n 
(Vj) nnnn -"to iu/no 
nnnn-nm ,u>Vn 7 pnrn 
.uVm 21 piyn(v 2 ) 


nrmnnu/ ,m“m nu/y (53 'n 
,mK 10 ]rm nrn< Vo 
mpnV nuo mnoinn 
.Vjyno mm nnmy nm mu Vo Vy nnnn Vsn n* ou/n .uVn 250 bw rmn 





,41 r n n^u/nno ,mm-m (54'n 
.nonK 1.2 piyn 
:Qijiiyn nnnn-mn 
Ul=2.4V U 2 =3V U3=5.4V 

nrnnunn n* ou/n (k 
r Ri r 2 r 3 nmun 
iMi rmn iVan iVv (3 
mino dk ,nnnn mn 
. posnn ru< 
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42 'n TPS 


42'n munnnu/ nunuVnn nx (55 'n 
ponnn myynxn onn 1 ? p-n 
nvnpan nnxV ^mmon 

A, B, C, D, E, F 
nunu^nn piyw nnnn irra 
'ZD^nynnn nnx bnn 



■niu ^lyn y>Din 43'n nvnra 
.mui 4 bw 
Vjynn mm nnviy nx (k 
,i = 2.2a kvi 
nnnn i^an nx num 


tn^xnn 

U AB’ U BC’ U CD’ U DE’ U AC’ U BD’ °AD ’ U AE 


u = I20v Km mpnn nnn dk (n 
:nnnn -^sn nK nu/n 




AB CD DE 


u nnnn i^an nxi mpnn nnn nx nu/n , u BC = 17V nx 


(56'n 


. r = ííí nwa nruann byi nnn mpn 1 ? nmrm r = ion rmiann ^yn pny (57'n 
mm dk pnmQn nnnn Vsn nxn mpnn bw mpnrrn nnn nx ,n"xnn nx num 

. i = 5A xin baynn 


■?x . r = 0.2Í2 nin-ijan inrmnm u = i2v xm mpn bw mpnnn nnn (58'n 

. r = 2fi immnnnu/ pny nmnn mpnn 
.baynn nnm nxi ■>n , OBn nnnn ^an nx ,n"xnn nx nu/n 
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nanyn 1 ? nanx 40 bw rinyiyn nn paon mx 0.5 bw mmaa nnaann byn munaa (59'n 

.DTK 5.5 bw rfrapu/ mnaann n^yn mma 
.mpnn bw mpnnn nnn nxi n"xnn nx nu/n 

,mx 0.5 bw mmaa mnaann byn munaan inn ,mx 21 mmaannu/ ^rain tyu (60'n 
.nanx 5 bw nnyiyn nm ym mmnn ya -mx 0.5 mmaannu/ ap yn 
.■\bw mpnnn nnn nxa munaan bw n"xnn nx nu/n (x 
? munaan ipirò nun nmn ibnx ,mmnn ya yny rr»n dit nnany arx (n 

nnnu/ munaa 1 ? noa mnarnn ,mx 5 nnn nnx bn nnaannu/ ,nwn •/ma 15 (61 'n 
.mx 5 mmaannu/ np myynxn nann mmnn mia nnnyn .u^n I 600 xm mpnn 
.mx 2.5 mmaan mnaann nx , munaan bw n M xnn nx nu/n 

nnn npnn pr>a invnn nanx 4 bw nnyiyn nn -piy mx 2.8 mmaannu/ pny (62 'n 

.u^n 12 bw n"xn 'ryn 
.-npnn bw mmaan nnaannn nxn mpnnn mn nx nu/n 

nnaann bym ubm 12 bw n"xn Vyn nnyn 1 ? nmrm r nnaann ^yn pny (63'n 
f pnyn nnaann nxa nnynn bw mpnnn nnn nx nu/n .mx 0.006 bw mmaa 

. nanx 100 xm ^aynn nnn nnyay nx 

byi nnn npn myynxn n^yam mx 455 bw nmny nrrunn rf?yn nn b nma (64 'n 

.mx 5 bw mmaa nnaann ^ym u^n 230 bw n"xn 
.■>maan rtnnn ban nxi mpnn ■>pnn nnn nx ^aynn nnn nnyiy nx nu/n 

u^n 6 bw n"xn byz nnyn myynxn n^yain 6v/iow mu/n mVy on 1 ? nma ( 65 'n 
.nman n^-by -pyan ,pannn nx nu/n .mx 0.2 mmaa nnaann ^ym 

n"xn ^yn nnn mpn 1 ? mun mnmnn r 2 =ioí 2 -1 r^oo mnaa ->iw (66'n 

.mx 2 mmaa mnaann ^ym u^n 220 
.mpnn bw mpnnn nnn nxa mnaann nnx ^n by nnnn Van nx nu/n 
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rvumx paon ,mx 1 nw 3 s mnaann tym ubn 240 bw n"xn byn mona (67 'n 
.DiK 1 winaanrw ip yn ,nnx 10 mrnann Vyn pnaò mVnum 
.pnyn by nnnn Van nxi npnn bw npnnn nnn nK ,ipn mrn nnany nx num 

mrnann byn pny n^x m-innn nu>xn .u^n 230 xm nnn npn bw n"xnn ( 68 'n 

.uVm 220-b npnn nnn nnn ,dik 20 
.npnn bw mnnan imnaann nxn ‘zaynn mm nnvny nx num 



2a 


- mna poann nu>xn , 44 'n munn 1 ? omnnn (69 'n 
mao xin nu>xm 2.2 y^vn nnnn nn 

.o'?!! 2 

.xnn bw mnnan mmannn nx num 


nona* nmrro unVp 1 paon byn pny nwxn (70 'n 
.n"xnn nx num .vbn 220 xm mpnnn nnn ,tnx 0.5 mnns mnaann byn 


by mx 0.2 n’nna mnaann bym ubm 2.1 n"xn byn xrí 7 nnnn mnaann mx (71 'n 

?u l 7 - n 2 mm ibu; Dpnnn nnnu> nm 


<5H 


45'n tpx 


© ® [h 



uuonxnn bw Dmu> mnyn num (72 'n 
nwnpn 'ònpnn 45 'n nmynu> 
mmnn npuonn mxnn 
u = 225V i = 0.5a (x 

u = 220v i = lOA (n 

nxi monaan bw n"xnn nx num 
.mnnan imnaann 
.pix mm craVya u»i niNiiwa 'nw mn mmnn 


r = 2ü nu>xn 46 'n nnynu; baynn (73 'n 
r = 10Í2 nu>xm 1=1 . Ia mbnpn 
. 1=0.3A mVnpn 
.monaan bw mmaan mnaannn nx num 
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.DiK 1 mrmnnu/ ip myynKn nnn mpn^/ mun nnmnn otk 4 nua nrna 8 ( 74 'n 
munn 1 ? nn ,dik i mnnsn wruann dk ,npnn bw n"Knn rmn 1 ? *yny nn 

? “id)3k 5 bw nnynyn dit dtyp ^aynnu/ 

.ubm i .5 bv n"io ^yn Kn bw npnn pn ,mnaunn non D-nnrm dk ( 75'n 

.Knn bw mnnnn mnmnnn nK nu/n .iddk 25 b\u rmyiyn dit mnn dtit 

nnn mpn 1 ? nmnn mnnn .u^n 220 nnnn yim un^p 2.2 pnon byn pny (76 'n 
.DTK 1.5 mrmnnu/ ip myynKn ,dik 0.5 nwn nvmnn ^yn 

.mpnn bw n"Knn ru< nu/n 


1*2 A 



,nnn mpn 1 ? mun Dmmrm nm nnn (77'n 
:num .47'n nryn monnn 
. nnnn by nnnn ‘jnn nK (k 
.nmn by nnnn boa nK (n 
.mpnn bw ynn nup^Kn nnn nK (a 
.npnn bw Dpnnn nnn nK (n 


47'n tpx 


mrmnnu/ ,mj ->m by -pyjn psunn mn 
nmnn mnunn ^ym ubm 6 n"Kn ^yn nnn mpn 1 ? nnnn mnnn ,dik 1.4 


(78 'n 


.DTK 0.1 


bv n"Kn ^>yn nnn mpn 1 ? nnnn 0 - 3.8 íí cnnnn runu/n mnnnnu/ nu (79 m 
.DiK 0.1 mriunnu/ ip -pn ,oik 0.1 nnnn nnmnn byy\ ubm 6 

inimyipn Dnpnn nu/n nu/n 
. ^iynn mrn nnyny nK (k 
.npnn bw Dipnnn nnn nK (n 
.runu/nn nnn by nnnn bsn nK (j 

mnnnn ^ym uVn 220 n"Kn ^yn ,nnn npnV nmnn dtk 4 nrtunn ^yn piy (80'n 
.n M nn 12 bw inn nuu/ ^?yn nunra ip myynKn ,dik 0.1 nnnn 
■jnK nKi npnn b\u npnnn nnn nK ,ipn mnnnn nK ^jynn Dnm ru< nu/n 
.uVn 200 nyu/n nnn ‘pdu pnyn byw ynn dk ,ipn 
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, paonn itk aum ,48'n tpy^ omnna (81 'n 
.D^Tünn irv * *7an nrannn 
.nnnn nn yy nnn nr>K 

0*711 240 Kin noua bw nipinn nnn (82'n 
.nanK 5 bw nnyya orna pny iJPTna 
*7an dk ,ipa paonn noen nK nu/n 
.0*711 220 Kin pnyn by nnnrt 



< U » 


nK nu/n 49'n tnunnb omnnn (83 'n 
hk , r 3 -i r x by nnnn ^an 
paonn nK , u npnn nnn 
■»*7^an paonn nKi nu *?nn -nannn 
.*7iynn i-p-Vy -pynn 


49'n tps 0*711 220 nnn*? □•nyinin nwro (84'n 

Kin D^man paon .^->npnn mnainn nnannn , niu/ ms’n ■>aia nw □«un 
.noa nnmrtn nin^rm i*yn nu/Kn .nvi-pan paon inn .oi iooo 


Vya ip yn nanK 50 bw nnyiyn nu yiiy onVy io bw paon *7yn yun (85'n 

.mpnn nnn nK au/n .dik i bw nrunnn 



nnnnn pny bw paonn mon*? (86 'n 
nKinna ,mon nnnu/n nu t>*7k 

• 50'n nT>yn 
mnunn r\K ,pnyn paon nK au/n 
paonn ruo , nr nynn , rurnvnn nun 

.ia nrarron 
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1a 



(■>bnu/n yun bya oiaiuix) ma^binu ( 87 'n 
.ip -pn ubn 600 bu/ nnn mpnn inn 
,nnnn mpnn ,nnon pnnna mivta 
.nanx 60 bu/ nnyTya dit ynnn -piy 
,ynnn im-by yiyan , paonn nx au/n 
- m ayna dx ,nby nnnn ban nxi 
.(51 'n nny) mx i xm ípn bu/ -y/bin ba mnnnn 


mpn imxb b^apna- nyai mu a nya n maura R2 - 6fi Ri = 4 íi mu nu/ (88 'n 

.nmaorm om nx au/n .nnn 


.mx 4 minnnnu/ pny b^yan .dik 0.2 bw nrana mnajnn bya nayn ( 89 'n 
?naynn bu/ nranan mnnnna mn nmya Tatann nnmxnn nnx nrx 


nnnn poan niyynxa . r 2 = 4on r x = 60 fi mmn •>an nu/ nmaa (90 r n 
.bmpna ix nua Dnanb ix nnam mnm rpj ba nanb pn 
.ubn 220 xm nunn nnn dx ,mnpnn nyanxa rrnan paon nx num 

.ubn 220 bu/ nnn mpnb nua mnmnn Ri r 2 R3 Dnu nunbu; (91 'n 
nxi mnnn bu/ nany nK au/n .ui 100 xm baynn m -1 by -pym ,paonn 
. r 2 = 2r x r 3 = 2 r 2 :yiru nx ,nnn nnx ba ni by -pym ,paunn 

mm mn .ubn 100 nnnb nnrnn mnnn 2 a bu/ rtnyiyn nn -piy pny (92 'n 
?ubn 200 bu/ nnn mpnn ibiyanb •/na ht pnyb nanb unu/ , ■>nun 

.ubn 220 nnnb o-i 00 fi uuoixn ny nua nmnn mx 20 immmnu/ pny (93 'n 
yny pnyn nu/xa uumxnn ynan mmmn mxb .nnm nnu/ mnn nx au/n 

.ui 80 bu/ paon 

,ip -pn ubn 240 bu/ mpnn pin mnnn unbp 12 bu/ paon -piy pny (94 'n 

.dtk 0.15 K’n ibu/ -pbin ba rnnnnnu/ 

• ípn nannn paonn nxi omyn by nnnn ban nx ppn nnm nnyiy nx au/n 
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losjn ínn .UYibip 55.3 byan pnyn .unVp 60 kih munam “pyan paonrt ( 95 'n 
dk ,pnyn by nnnn ^an írrni munaan b\u nipmn nnn irra f npn paonn 

.□ik 0.4 K^n ípn mminn 

Vm mu/y mu naan wvmrwn ,uVn 220 nu/nb iiov/ 22 ow yran nnrf? ■'na ( 96 'n 
.■vnn 0.4 -jnn nuun nun^-mmn-niK 0.5 bw mbiao ninunn *?yn 

.bnm imK nx nu/n 


nnrn nnyiy voa .mun Dnmnn íoow/ioon -i 4 oow/ioon nnnny nu/ ( 97 'n 
?ipTa , >'’ Dmnnynu/ ■'Vnn ^aynn mnyrf? pmu/ ,rr»nT»»n 

min ,nanic»y»n 30 bu/ rroyiyn nnt -pnyi uVn 110 nnn 1 ? nymnn ,y>-n u^pn ( 98 'n 
nto vtrjti naan bw mnoannn m nu/n .mu naa myymn 0*711 220 nu/n 1 ? 

,i*p by mannn paonn 

,u^n 220 nnn^ niun mnmnn íiov/ioow nov/ 40 w nnn ’nu (99 'n 

?nma bib nnpi nn 


?u^n 12 bw nnynn rbiyüTb ^nn 6 V/ 3 W 'nmaV nnnn mu nu rrnx (100'n 

mpnb mun nnmrm R 4 =* 14 í 2 , R3=i2í2 , R2=9 íí , Ri=5fi :nma nynnx (101 'n 

."i3i bnn mannn paonn nK nu/n .uVn 100 bw nnn 

paorm nxi D?annynn nrw bi by nnnn ban nK nu/n , 52 'n nmy 1 ? omnnn (102'n 

.in mannn 



■o o— 

240V 

52 'n nv>x 
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